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(54) POLYMER ELECTROLYTE FILM AND ITS MANUFACTURING METHOD AS WELL AS FUEL CELL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polymer electrolyte 
film having proton conductivity even at a low moisture content. 
SOLUTION: A compound expressed in formula [1] is structured 
from a polymer material retained by an organic polymer resin. 
R1 is a substituted or non-substituted aryl group, Rf1 and Rf2 
denote perfluoroalkyl groups independently of each other. That 
is, having an ultra-strong acid group makes a high degree of 
dissociation of the proton, so that a high proton conductivity is 
realized without in intermediary of water. When adopted for a 
fuel cell, there is no need of humidifying gas, so that a 
humidifier in the gas can be omitted or simplified which leads to 
lower cost of the fuel cell. 
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* NOTICES * 

JPO and NCIPZ are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Polyelectrolyte film characterized by the aryl bis(perfluoroalkyl sulfonyl) methane expressed with 
a general formula [1] consisting of giant-molecule support mold aryl bis(perfluoroalkyl sulfonyl) methane 
supported by organic giant-molecule resin. 
[Formula 1] 
SOjRf 1 

R 1 — C— H - C13 
SOjRf 2 

(Among a formula [1], Rl carries out mutually-independent [ of a permutation or an unsubstituted aryl 
group, and Rfl and R£2 ], and shows a perfluoroalkyl radical.) 

[Claim 2] Said organic macromolecule resin is polyelectrolyte film according to claim 1 which is the resin 
polymer which generates an anion by making a basic reaction agent act. 

[Claim 3] Said resin polymer is polyelectrolyte film according to claim 2 which has a permutation or an 
unsubstituted aryl group in intramolecular.^ 

[Claim 4] Said resin polymer is polyelectrolyte film according to claim 3 which is polystyrene resiri. 
[Claim 5] Rl in said general formula [1] is polyelectrolyte film according to claim 1 to 4 which is the aryl 
group permuted by the electrophilic substituent, and is supported by the organic macromolecule by the 
reaction of this electrophilic substituent and the anion of said organic macromolecule resin. 
[Claim 6] Both Rfl and Rf2 in said general formula [1] are polyelectrolyte film according to claim 1 to 5 
which is a trifluoromethyl radical. 

[Claim 7] Rl in said general formula [1] is polyelectrolyte film according to claim 1 to 6 chosen from the 
group which consists of a phenyl group, naphthyl group, 2 and 4, 6-trimethyl phenyl radical, 4- 
(trifluoromethyl) phenyl group, 3, and 5-bis(trifluoromethyl) phenyl group and a ** NTAFURUORO phenyl 
group. 

[Claim 8] The aryl bis(perfluoroalkyl sulfonyl) methane expressed with said general formula [1] Phenyl bis 
(TORIFURIRU) methane, 2-naphthyl bis(TORIFURIRU) methane, 1 -naphthyl bis(TORIFURIRU) 
methane, 2 and 4, 6-trimethyl phenyl bis(TORIFURIRU) methane, 4-(trifluoromethyl) phenyl bis 
(TORIFURIRU) methane, Polyelectrolyte film according to claim 1 to 7 chosen from the group which 
consists of 3 and 5-bis(trifluoromethyl) phenyl bis(TORIFURIRU) methane and ** NTAFURUORO phenyl 
bis(TORIFURIRU) methane. 

[Claim 9] The manufacture approach of the polyelectrolyte film characterize by have the process which the 
resin polymer which be the manufacture approach of the polyelectrolyte film according to claim 1 to 8, and 
an anion generate by make a basic reaction agent act, and the metal salt of the aryl bis(perfluoroalkyl 
sulfonyl) methane express with a general formula [2] be make to react, and compound polymeric materials, 
and the process which produce these polymeric materials. 
[Formula 2] 

R 2 —f— H »• C2) 
SOgRf* 

(Among a formula [2], mutually-independent [ of the aryl group in which R2 has an electrophilic 
substituent, and Rfl and Rf2 ] is carried out, and they show a perfluoroalkyl radical.) 

[Claim 10] Said resin polymer is the manufacture approach of the polyelectrolyte film according to claim 9 
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which is a halo alkyl resin polymer. 

[Claim 11] Said halo alkyl resin polymer is the manufacture approach of the polyelectrolyte film according 
to claim 1 0 which is halogeno polystyrene resin. 

[Claim 12] Said halogeno polystyrene resin is the manufacture approach of the polyelectrolyte film 
according to claim 1 1 which is 4-BUROMO polystyrene resin. 

[Claim 13] The metal salt of the aryl bis(perfluoroalkyl sulfonyl) methane expressed with said general 
formula [2] is the manufacture approach of the polyelectrolyte film according to claim 9 to 12 which is one 
which is chosen from the group which consists of alkali metals, an alkaline-earth-metal element, a 
transition-metals element, boron, silicon, aluminum, tin, zinc, and a bismuth of metal salts. 
[Claim 14] Said metal salt is the manufacture approach of the polyelectrolyte film according to claim 13 
which is Shio of one of metallic elements chosen from a scandium, an yttrium, a lanthanoids, copper, silver, 
titanium, a zirconium, or a hafnium. 

[Claim 15] The metal salt of the aryl bis(perfluoroalkyl sulfonyl) methane expressed with said general 
formula [2] is the manufacture approach of the polyelectrolyte film according to claim 9 to 1 3 which is 
lithium salt of** NTAFURUORO phenyl-bis(trifluoromethyl sulfone) methyl. 

[Claim 16] Said basic reaction agent is the manufacture approach of the polyelectrolyte film according to 
claim 9 to 15 which is butyl lithium. 

[Claim 17] The manufacture approach of the polyelectrolyte film according to claim 9 to 16 using benzene 
and the mixture of a tetrahydrofiiran as a solvent in the process which compounds said giant molecule. 
[Claim 18] The fuel cell characterized by carrying out two or more laminatings of the fuel cell eel which 
consists of a separator which **** the reaction pole which **** both sides of the polyelectrolyte film 
according to claim 1 to 8 and this polyelectrolyte film, and this reaction pole. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About a polyelectrolyte, in detail, this invention relates to the fuel cell which used 
the polyelectrolyte film for the polyelectrolyte film which can be made into the easy fuel cell of ambient 
atmosphere control, and its manufacture approach list, when it applies as electrolytes, such as a solid 
polymer electrolyte mold fuel cell (PEFC). 
[0002] 

[Description of the Prior Art] In recent years, it is more clean from an environmental problem, a resource 
- problem, etc., the energy source with high effectiveness is searched for, and the fuel cell is expected. A fuel 
cell is equipment which transforms into direct electrical energy the chemical energy which a ftxel has 
according to electrochemical reaction, and can realize high energy efficiency theoretically. 
[0003] Also in such a fuel cell, a solid polymer electrolyte mold fuel cell (PEFC) can be operated under 
lower temperature conditions, it has many advantages also from safety or a viewpoint of a miniaturization, 
and various applications are examined. This PEFC is equipped with the polyelectrolyte film which consists 
of a polyelectrolyte as an electrolyte. High ionic conductivity is demanded of the polyelectrolyte film. The 
perfluoro-sulfonic-acid system resin (for example, Nafion, Du Pont make) which introduced the sulfonic 
group as an ion exchange group which realizes ion conductivity has been used to the giant molecule with 
which the conventional polyelectrolyte film makes perfluoro-carbon a subject. 

[0004] Proton conductivity has discovered the polyelectrolyte film which consists of perfluoro-sulfonic-acid 
system resin through the water incorporated in the film. Therefore, a fall of the water content in the film 
reduces proton conductivity. It is carrying out by humidifying the anode and cathode gas which are supplied 
to an electrode in the case of a generation of electrical energy as the control approach of the water content in 
the poly electro lyte film in the conventional fuel cell. For humidifying gas, it is necessary to introduce a 
humidifier into a gas passageway. 

[0005] Moreover, although there are some which adopt as the polyelectrolyte film the solid polymer 
electrolyte constituent which can discover proper proton conductivity by giving the capacity which 
generates water to the polyelectrolyte film itself as indicated by JP,7-901 1 1,A The moisture content needed 
to be controlled through an anode, cathode gas, etc. which are the purpose which removes excessive water 
out of grant or the film depending on the amount of the water generated within the polyelectrolyte film, and 
supply insufficient water into the film at an electrode. 
[0006] 

[Problem(s) to be Solved by the Invention] Therefore, if a material with high proton conductivity can be 
obtained even if the water content in the film is low as polyelectrolyte film, control of the water content of 
the polyelectrolyte film with a humidifier etc. becomes unnecessary, and low cost-ization of a fuel cell can 
be attained. 

[0007] So, let it to offer the approach of manufacturing the polyelectrolyte film which can discover proton 
conductivity sufficient also with low water content, and its polyelectrolyte film be the technical problem 
which should be solved in this invention. Moreover, let it to offer the fuel cell which adopted such 
polyelectrolyte film be the technical problem which should be solved in this invention. 
[0008] 

[The means for solving a technical problem and an effect of the invention] In order to discover proton 
conductivity even if the water content in the polyelectrolyte film is low as a result of inquiring 
wholeheartedly, this invention persons hit on an idea to introduce a super-strong acid radical into the 
intramolecular of the macromolecule which constitutes the polyelectrolyte film, in order to solve the above- 
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mentioned technical problem. 

[0009] It is thought that a super-strong acid radical can discover proton conductivity through water since the 
proton degree of dissociation is very high. In addition, water retention is maintained by ion exchange 
groups, such as a sulfone radical, and the ether linkage of a hydrophilic property, and the conventional 
polyelectrolyte film is considered that ion (proton) conduction has taken place through the water in this film. 

[0010] In introducing a super-strong acid radical into intramolecular, this invention persons paid their 
attention to the trifluoromethane sulfonyl group (-S02CF3; TORIFURIRU, Tf). The trifluoromethane 
sulfonyl group is known as one of the strongest electron withdrawing groups, and there is work which raises 
the proton acid nature of the alpha position (66.301 J. Am.Chem.Soc.96. 2275, 1974, Synthesis, 691, 
1997J.FluorineChem. 1994). For example, bis(TORIFURIRU) methane (CH2T£2:pK3(H20) =-1) (J. 1510 
Am.Chem.Soc.106, 1984) and phenyl bis(TORIFURIRU) methane (PhCHTf2:pK 6(MeCN) = 7.83) (J. 
7868 Org.Chem.63, 1998) are strong acid without oxidizing power. Proper acidity **Gacid (gaseous state) 
estimated by Koppel and others is :MeSO3H(315.0) <CH2Tf2(310.5) <PhCHT£2(310.3) <TfOH(299.5) 
<NHTf2(291.8) <CHTf3 (289.0) which is as follows (J. 3047 Am.Chem.Soc.116, 1994). 
[001 1] this invention persons compound ** NTAFURUORO phenyl bis(TORIFURIRU) methane by using 
trifluoromethane sulfinic-acid sodium (TfNa) and a trifluoro methansulfonic acid anhydride (T£20) for the 
electrophilic reaction agent as a source of TORIFURIRU. Lithium ** NTAFURUORO phenyl bis 
(TORIFURIRU) methide is compounded by making this ** NTAFURUORO phenyl bis(TORIFURIRU) 
methane and LiOH-H20 react in diethylether. This lithium ** NTAFURUORO phenyl bis(TORIFURIRU) 
methide and 4-promo polystyrene resin It is made to react in benzene and the mixed solvent of THF under 
existence of butyl lithium. The polystyrene ****** NTAFURUORO phenyl bis(TORIFURIRU) methane 
obtained by carrying out the nucleophilic substitution of the phenyl anion of polystyrene resin to the para 
position of** NTAFURUORO. phenyl bis(TORIFURIRU) methane specifically It finds out becoming the 
outstanding polyelectrolyte film in a fuel cell, and came to complete this invention. 

[0012] That is, it is characterized by the polyelectrolyte film of this invention consisting of giant-molecule 
support mold aryl bis(perfluoroalkyl sulfonyl) methane with which the aryl bis(perfluoroalkyl sulfonyl) 
methane expressed with a general formula [1] was supported by organic giant-molecule resin (claim 1). 
[0013] 
[Formula 3] 



[0014] (Among a formula [1], Rl carries out mutually-independent [ of a permutation or an unsubstituted 
aryl group, and Rfl and Rf2 ], and shows a perfluoroalkyl radical.) 

That is, the polyelectrolyte film of this invention is having a super-strong acid radical, and even if the degree 
of dissociation of a proton is high and does not mind water, it can discover high proton conductivity. 
Consequently, since it becomes unnecessary to humidify positively in gas and the humidifier to the inside of 
gas can be omitted or simplified when it applies to a fuel cell, it can contribute to low cost-ization of a fuel 
cell. 

[0015] And it is desirable that said organic macromolecule resin is a resin polymer which generates an anion 
by making a basic reaction agent act (claim 2). It becomes possible to make aryl bis(perfluoroalkyl sulfonyl) 
methane react easily, and to support it with adopting the organic giant-molecule resin which can generate an 
anion. It is concretely desirable as said resin polymer that it is especially polystyrene resin to have a 
permutation or an unsubstituted aryl group in intramolecular preferably (claim 3) (claim 4). 
[0016] Moreover, Rl in the aryl bis(perfluoroalkyl sulfonyl) methane expressed with a general formula [1] 
can be made to react easily with the anion of organic macromolecule resin, and can be easily supported with 
considering as the aryl group permuted by the electrophilic substituent to organic macromolecule resin. 
[0017] And they are a trifluoromethyl radical, and since proton conductivity of both thetwo [ Rfl and Rf2 ] 
in said general formula [1] can improve more, they are desirable (claim 6). 

[0018] Moreover, it is desirable that Rl in said general formula [1] is chosen from the group which consists 
of a phenyl group, naphthyl group, 2 and 4, 6-trimethyl phenyl radical, 4-(trifluoromethyl) phenyl group, 3, 
and 5-bis(trifluoromethyl) phenyl group and a ** NTAFURUORO phenyl group (claim 7). 
[0019] And the aryl bis(perfluoroalkyl sulfonyl) methane expressed with said general formula [1] again 
Phenyl bis(TORIFURIRU) methane, 2-naphthyl bis(TORIFURIRU) methane, 1 -naphthyl bis 
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(TORIFURIRU) methane, 2 and 4, 6-trimethyl phenyl bis(TORIFURIRU) methane, It is desirable to be 
chosen from the group which consists of 4-(trifluoromethyl) phenyl bis(TORIFURIRU) methane, 3, and 5- 
bis(trifluoromethyl) phenyl bis(TORIFURIRU) methane and ** NTAFURUORO phenyl bis 
(TORIFURIRU) methane (claim 8). 

[0020] And the manufacture approach of the polyelectrolyte film of this invention which solves said 
technical problem The resin polymer which is the manufacture approach of the polyelectrolyte film of one 
of this inventions mentioned above, and an anion generates by making a basic reaction agent act, It is 
characterized by having the process which the metal salt of the aryl bis(perfluoroalkyl sulfonyl) methane 
expressed with a general formula [2] is made to react, and compounds polymeric materials, and the process 
which produces these polymeric materials (claim 8). 
[0021] 
[Formula 4] 

f0 f Rf' 

R^HJ— H - C2] 
S0 2 Rf J 

[0022] (Among a formula [2], mutually-independent [ of the aryl group in which R2 has an electrophilic 
substituent, and Rfl and Rf2 ] is carried out, and they show a perfluoroalkyl radical.) 
And it is desirable that said resin polymer is a halo alkyl resin polymer (claim 10), and it is more desirable 
that the halo alkyl resin polymer is halogeno polystyrene resin (claim 11). Moreover, it is still more 
desirable that the halogeno polystyrene resin is 4-BUROMO polystyrene resin (claim 12). 
[0023] Moreover, it is desirable that the metal salts of the aryl bis(perfluoroalkyl sulfonyl) methane 
expressed with said general formula [2] are one which is chosen from the group which consists of alkali 
metals, an alkaline-earth-metal element, a transition-metals element, boron, silicon, aluminum, tin, zinc, and 
a bismuth of metal salts (claim 13). Moreover, it is more desirable that he is Shio of one of metallic elements 
chosen from a scandium, an yttrium, a lanthanoids, copper, silver, titanium, a zirconium, or a hafnium as the 
metal salt (claim 14). Furthermore, it is desirable that the metal salt of the aryl bis(perfluoroalkyl sulfonyl) 
methane expressed with said general formula [2] is lithium salt of** NTAFURUORO phenyl -bis 
(trifluOTomethyl sulfone) methyl (claim 15). 

[0024] And it is desirable that said basic reaction agent is butyl lithium again (claim 16). Moreover, it is 
desirable to use benzene and the mixture of a tetrahydrofuran as a solvent in the process which compounds 
said giant molecule (claim 17). 

[0025] Furthermore, it is characterized by the fuel cell of this invention which solves said technical problem 
carrying out two or more laminatings of the fuel cell eel which consists of a separator which **** the 
reaction pole which **** both sides of the above-mentioned polyelectrolyte film and this polyelectrolyte 
film, and this reaction pole (claim 1 8). 

[0026] Even if the water content in the film is low as mentioned above, a humidifier can be omitted or 
simplified by adopting the polyelectrolyte film in which high proton conductivity is shown, and low cost- 
ization can be attained as a fuel cell. 
[0027] 

[Embodiment of the Invention] (Polyelectrolyte film) The polyelectrolyte film of this invention produces 
giant-molecule support mold aryl bis(perfluoroalkyl sulfonyl) methane, and is constituted. Since the 
approach of producing this giant-molecule support mold aryl bis(perfluoroalkyl sulfonyl) methane is 
collectively explained by the manufacture approach of the polyelectrolyte film mentioned later, explanation 
here is omitted. 

[0028] Giant-molecule support mold aryl bis(perfluoroalkyl sulfonyl) methane supports the aryl bis 
(perfluoroalkyl sulfonyl) methane expressed with a general formula [1] (Rl carries out mutually- 
independent [ of a permutation or an unsubstituted aryl group, and Rfl and Rf2 ], and shows a 
perfluoroalkyl radical among a formula [1].) to organic giant-molecule resin. 

[0029] It will not be restricted especially if it is chemical as an approach and/or the physical method which 
support aryl bis(perfluoroalkyl sulfonyl) methane to organic macromolecule resin. For example, what was 
chemically supported by the resin polymer which can generate an anion by the basic reaction agent is 
desirable. Specifically, what was chemically supported by the reaction of the electrophilic substituent of the 
aryl group of aryl bis(perfluoroalkyl sulfonyl) methane and the anion of organic macromolecule resin can be 
illustrated. 

[0030] As a resin polymer which can generate an anion by the basic reaction agent, the resin polymer which 
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has a permutation or an unsubstituted aryl group in intramolecular can be illustrated. Specifically, 
polystyrene resin, mel field resin, etc. can be illustrated. Macromolecule polymers, such as polystyrene resin 
as support which supports these aryl bis(perfluoroalkyl sulfonyl) methane, may be homopolymers, and may 
be copolymers. Since a basic reaction agent is explained in the manufacture approach of the polyelectrolyte 
film mentioned later, explanation here is omitted. 

[0031] Furthermore, it is desirable from a viewpoint of the improvement in resistance to the severe ambient 
atmosphere in a fuel cell to contain a fluorine element in the chemical structure as organic macromolecule 
resin. For example, the organic macromolecule resin which graft-ized the resin polymer which can generate 
an anion by the above-mentioned basic reaction agent in fluororesins, such as an ethylene- 
tetrafluoroethylene copolymer (ETFE), can be illustrated. 

[0032] Moreover, when the aryl bis(perfluoroalkyl sulfonyl) methane expressed with a general formula [1] 
is pentafluorophenyl bis(perfluoroalkyl sulfonyl) methane, since what set at least to the rose and was 
supported by organic macromolecule resin can compound simple, it is advantageous. And the polystyrene 
support mold aryl bis(perfluoroalkyl sulfonyl) methane expressed with a general formula [3] as giant- 
molecule support mold aryl bis(perfluoroalkyl sulfonyl) methane with which the aryl bis(perfluoroalkyl 
sulfonyl) methane expressed with a general formula [1] was supported by polystyrene resin again can be 
illustrated. 



[0034] (Among a formula [3], a permutation or an unsubstituted propine radical, and Rfl and Rf2 carry out 
mutually-independent [ of R3 ], and it shows a perfluoroalkyl radical.) 

as Rfl and Rf2 in the above-mentioned general formula [1] and a general formula [3] — mutual — the same 
or the perfluoroalkyl radical which may be different from each other — the trifluoromethyl radical of C 1-8, 
such as a trifluoromethyl radical, is shown preferably. As -S02Rfl containing these, or -S02Rf2, a 
trifluoromethylsulfonyl radical, a perfluoro ethyl sulfonyl group, a perfluoro propyl sulfonyl group, a 
perfluoro isoprppyl sulfonyl group, a perfluoro butyl sulfonyl group, a perfluoro isobutyl sulfonyl group, a 
perfluoro pentyl sulfonyl group, a perfluoro isopentyl sulfonyl group, a perfluoro neopentyl sulfonyl group, 
etc. can be illustrated. 

[0035] As the permutation which Rl in the above-mentioned general formula [1] expresses, or an 
unsubstituted aryl group, a permutation or an unsubstituted phenyl group, a naphthyl group, a biphenyl 
radical, etc. can be illustrated, respectively. Moreover, as the permutation which R3 in the above-mentioned 
formula [3] expresses, or an unsubstituted aryl group, arylene radicals, such as a permutation or an 
unsubstituted phenylene group, a naphthylene radical, and a biphenylene radical, can be illustrated, 
respectively. 

[0036] As a substituent to the aryl group in said Rl and R3, halogen atoms, such as a halogenation low- 
grade alkyl group of C 1 -4, such as a low-grade alkyl group of C 1 -4, such as a methyl group, and a 
trifluoromethyl radical, and a fluorine, an alkoxy groups a sulfonyl group, the amino group, etc. can be 
illustrated, and especially an electrophilic substituent is desirable. 

[0037] As Rl, a phenyl group, a naphthyl group, 2 and 4, 6-trimethyl phenyl radical, 4-(trifluoromethyl) 
phenyl group, 3, a 5-bis(trifluoromethyl) phenyl group, a ** NTAFURUORO phenyl group, p-tolyl group, 
m-tolyl group, a mesityl radical, a xylyl group, a biphenyl radical, p-chlorophenyl radical, o-chlorophenyl 
radical, etc. can be illustrated concretely. As R3, a phenylene group, a naphthylene radical, 2 and 4, a 6- 
trimethyl phenylene group, 4-(trifluoromethyl) phenylene group, 3, a 5-bis(trifluoromethyl) phenylene 
group, a ** NTAFURUORO phenylene group, p-tolyl ene radical, m-tolyl ene radical, a mesityl ene radical, a 
xylylene radical, a biphenylene radical, p-chloro phenylene group, o-chloro phenylene group, etc. can be 
illustrated concretely. 

[0038] As aryl bis(perfluoroalkyl sulfonyl) methane in the giant-molecule support mold aryl bis 
(perfluoroalkyl sulfonyl) methane of this invention Phenyl bis(TORIFURIRU) methane, 2-naphthyl bis 
(TORIFURIRU) methane, 1 -naphthyl bis(TORIFURIRU) methane, 2 and 4, 6-trimethyl phenyl bis 
(TORIFURIRU) methane, 4-(trifluoromethyl) phenyl bis(TORIFURIRU) methane, 3, 5-bis(trifluoromethyl) 
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phenyl bis(TORIFURIRU) methane, pentafluorophenyl bis(TORJFURIRU) methane, etc. can illustrate 
concretely. 

[0039] (The manufacture approach of the poly electrolyte film) The manufacture approach of the 
polyelectrolyte film of this invention has the process which compounds polymeric materials, and the process 
which produces the polymeric materials. It is not limited especially as a process which produces polymeric 
materials, but a proper approach can be chosen. For example, general approaches, such as the approach of 
applying the solution on monotonous by the cast method which carries out the cast of the solution of 
polymeric materials on monotonous, die coater, comma coater, etc., and the approach of extending the fused 
polymeric materials, are employable. 

[0040] The process which compounds polymeric materials is a process to which the metal salt of the aryl bis 
(perfluoroalkyl sulfonyl) methane expressed with a general formula [2] (mutually-independent [ of the aryl 
group in which R2 has an electrophilic substituent, and Rfl and R£2 ] is carried out, and they show a 
perfluoroalkyl radical among a formula [2].), and the resin polymer which an anion generates by making a 
basic reaction agent act are made to react. 

[0041] At the synthetic reaction in this process, when the electrophilic substituent of the metal salt of the 
aryl bis(perfluoroalkyl sulfonyl) methane expressed with a general formula [2] reacts with the anion 
generated in the resin polymer molecule, giant-molecule support mold aryl bis(perfluoroalkyl sulfonyl) 
methane is manufactured. 

[0042] As an electrophilic substituent which R2 in a general formula [2] has, -+NH3, -CF3, -CC13, -N02, - 
CN, -CHO, -COCH3, -COOC2H5, -COOH, -S02CH3, and -S03H grade can be illustrated, and these 
substituents combine with an aryl group and are set to R2. Moreover, mutually-independent [ of Rfl and 
Rf2 ] is carried out like a general formula [1], and they show a perfluoroalkyl radical. 

[0043] As a metallic element which the metal salt of the aryl bis(perfluoroalkyl sulfonyl) methane expressed 
with a general formula [2] has, alkali metals (a lithium, sodium, potassium, etc.), an alkaline earth metal 
element (calcium, magnesium), transition-metals elements (a scandium, an yttrium, a lanthanoids, copper, 
silver, titanium, a zirconium, hafnium, etc.), boron, silicon, aluminum, tin, zinc, a bismuth, etc. are 
mentioned as a desirable example. 

[0044] As a metal salt of the aryl bis(perfluoroalkyl sulfonyl) methane expressed with a general formula [2], 
the lithium salt of** NTAFURUORO phenyl bis(trifluoromethylsulfonyl) methane, i.e., lithium ** 
NTAFURUORO phenyl bis(trifluoromethylsulfonyl) methide, is especially mentioned as a desirable 
example. 

[0045] In order to manufacture the metal salt of such aryl bis(perfluoroalkyl sulfonyl) methane, the reaction 
under the salt of neutralization with the aryl bis(perfluoroalkyl sulfonyl) methane expressed with the above- 
mentioned general formula [2] and the hydroxide of ** metal and ** transition metals or heating reflux with 
an oxide or the reaction under protection from light with ** silver carbonate can be illustrated. Moreover, it 
is making metal salts, such as silver salt of the aryl bis(perfluoroalkyl sulfonyl) methane expressed with a 
general formula [2], and the halogenide of the metal with which metal kinds' differ react as the other 
manufacture approaches, and the reaction which exchanges a metal kind can be illustrated. 
[0046] As a hydroxide of the metal in neutralization of the above-mentioned **, the hydroxide of alkali 
metal, such as a lithium hydroxide, a sodium hydroxide, and a potassium hydroxide, and the hydroxide of 
alkaline earth metal, such as a calcium hydroxide, can be illustrated. The target metal salt is obtained by the 
approach to which the hydroxide of these metals is made to react for 10 minutes to about ten hours using the 
solution which dissolved in solvents, such as diethylether. 

[0047] As the salt or oxide of the transition metals in the reaction under heating reflux of the above- 
mentioned **, the scandium oxide of lanthanoids metal salts, such as a lanthanum and a chloride of a 
cerium, or Sc203 grade can be illustrated, and the approach of performing the heating reflux in a water 
solution for 10 minutes to about ten hours can be illustrated. 

[0048] As a resin polymer, a halo alkyl resin polymer is desirable. As a halo alkyl resin polymer, the resin 
polymer which has a permutation or an unsubstituted aryl group in intramolecular can be illustrated. 
Halogeno polystyrene resin, such as 4-promo polystyrene resin, can be illustrated suitably especially. When 
4-promo polystyrene resin and pentafluorophenyl bis(perfluoroalkyl sulfonyl) methane are used especially, 
the aryl bis(perfluoroalkyl sulfonyl) methane expressed with a general formula [2] can be made to support 
with the reaction of a single step. These resin polymers may be homopolymers or may be copolymers. As a 
copolymer, the thing of the structure of cross linkage of the copolymer of styrene and divinyl benzyl can be 
illustrated suitably, for example. 

[0049] Furthermore, when using the fluorine content organic macromolecule resin containing a fluorine 
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element into the chemical structure as organic macromolecule resin, in case organic macromolecule resin is 
compounded, graft-izing the resin polymer which can generate an anion by the above-mentioned basic 
reaction agent in fluororesins, such as an ethylene-tetrafluoroethylene copolymer (ETFE) besides [ which 
uses a fluorine content monomer ] an approach, can also manufacture fluorine content organic 
macromolecule resin. Although not limited especially about the graft-ized method of the resin polymer to a 
fluororesin, it is compoundable with the polymerization of the monomer on the basis of the radical 
generated by the high energy line exposure to a fluororesin. When graft-izing by high energy line exposure, 
the fluororesin which has easily the hydrogen atom from which it can be desorbed by the high energy line is 
desirable. 

[0050] As an example of aryl bis(perfluoroalkyl sulfonyl) methane expressed with a general formula [2] 
Phenyl bis(TORIFURIRU) methane, 2-naphthyl bis(TORIFURIRU) methane, 1-naphthyl bis 
(TORIFURIRU) methane, 2 and 4, 6-trimethyl phenyl bis(TORIFURIRU) methane, 4-(trifluoromethyl) 
phenyl bis(TORIFURIRU) methane, 3, 5-bis(trifluoromethyl) phenyl bis(TORIFURIRU) methane, Aryl bis 
(perfluoroalkyl sulfonyl) methane, such as ** NTAFURUORO phenyl bis(TORIFURIRU) methane, etc. can 
be illustrated. Moreover, since it is an organic acid stronger than TfOH, it is desirable to use ** 
NTAFURUORO phenyl bis(TORIFURIRU) methane. 

[0051] Moreover, as the manufacture approach of aryl bis(perfluoroalkyl sulfonyl) methane expressed with 
a general formula [2], aryl halo methane, perfluoro alkyl-sulfinic-acid Shio, etc. are made to react, the aryl 
methyl perfluoroalkyl sulfone subsequently generated is made to react with the deprotonation agent which 
consists of an organic metal or a metal salt, and the approach to which the metal salt of the aryl methyl 
perfluoroalkyl sulfone obtained is made to react with an anhydrous perfluoroalkyl sulfonic acid can be 
illustrated. 

[0052] It is not restricted especially if it is methane permuted with the permutation, or an unsubstituted aryl 
group and an unsubstituted halogen atom as aryl halo methane used for this manufacture approach, and 
specifically, benzyl bromide, 2-bromomethyl naphthalene, 1 -chloro methylnaphthalene, 2 and 4, 6-trimethyl 
phenylmethyl chloride, 4-(trifluoromethyl) phenylmethyl bromide, 3, 5-bis(trifluoromethyl) phenylmethyl 
bromide, ** NTAFURUORO phenylmethyl bromide, etc. can be illustrated. 

[0053] As perfluoro alkyl-sulfinic-acid Shio used for manufacture of the aryl bis(perfluoroalkyl sulfonyl) 
methane expressed with a general formula [2] A trifluoromethyl sulfinic acid, a perfluoro ethyl sulfinic acid, 
A perfluoro propyl sulfinic acid, a perfluoro isopropyl sulfinic acid, A perfluoro butyl sulfinic acid, a 
perfluoro isobutyl sulfinic acid, A perfluoro pentyl sulfinic acid, a perfluoro isopentyl sulfinic acid, The 
metal salt of the perfluoro alkyl sulfinic acid of C 1-8, such as a perfluoro neopentyl sulfinic acid, can be 
illustrated suitably, and alkali-metal Shio and alkaline-earth-metal Shio can be illustrated as a metal salt. 
Alkali-metal Shio, such as sodium salt, is especially desirable. 

[0054] The nucleophilic substitution of the aryl halo methane in the manufacture approach of aryl bis 
(perfluoroalkyl sulfonyl) methane expressed with a general formula [2] and perfluoro alkyl-sulfinic-acid 
Shio is carrying out heating reflux using a solvent under catalyst existence, and can compound an aryl 
methyl perfluoroalkyl sulfone efficient. As mol concentration of the aryl halo methane in the above- 
mentioned system of reaction, 0.2-0.4M are desirable, and, as for especially perfluoro alkyl-sulfinic-acid 
Shio, such as trifluoromethane sulfinic-acid sodium salt, it is desirable that aryl halo methane uses about 
1.3Eq 1.0-1. 5Eq. 

[0055] Moreover, as a catalyst to be used, the catalyst which consists of iodides, such as a 
tetrabutylammonium iodide and potassium iodide, can be illustrated suitably, the amount of these catalysts 
used — aryl halo methane — receiving — 2-20-mol% — 5-10-mol% can be illustrated preferably. Moreover, 
solvents, such as an acetonitrile, propionitrile, nitromethane, and nitropropane, can be mentioned as a 
solvent. It is desirable to use especially propionitrile in that a polarity and the boiling point are suitable. 
[0056] It is desirable to perform the above-mentioned reaction under the heating reflux in a desiccation inert 
gas ambient atmosphere, for example, an argon or nitrogen-gas-atmosphere mind. Moreover, it is desirable 
that 80-150 degrees C reacts reaction temperature under 12 - 48-hour heating reflux as 100-120 degrees C 
especially. As the purification approach of aryl methyl TORIFURON obtained by these synthetic reactions, 
a salt is removed by filtering the reaction solution reacted and obtained under the above-mentioned 
conditions, and approaches, such as recrystallization actuation using a silica gel column chromatography, 
and a hexane and toluene using a hexane and ethyl acetate (EtOAc) as an expansion solvent, can be 
illustrated, for example. 

[0057] Next, the aryl bis(perfluoroalkyl sulfonyl) methane expressed with a general formula [2] can be 
manufactured by making the aryl methyl perfluoroalkyl sulfone generated by the nucleophilic substitution of 
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aryl halo methane and perfluoro alkyl-sulfinic-acid Shio react with the deprotonation agent which consists 
of an organic metal or a metal salt, and making the metal salt of the aryl methyl perfluoroalkyl sulfone 
obtained react with a perfluoroalkyl sulfonic-acid anhydride. 

[0058] Especially if it is the organic metal or the basic reaction agent which has a deprotonation operation as 
the above-mentioned deprotonation agent, it will not be restricted, but alkali-metal Shio and alkaline-earth- 
metal Shio of low-grade alkyl, and a concrete target can illustrate t-BuLi suitably, moreover, as the above- 
mentioned perfluoroalkyl sulfonic-acid anhydride A trifluoro methansulfonic acid anhydride (Tf20), a 
perfluoro ethane-sulfonic-acid anhydride, A perfluoro propane sulfonic-acid anhydride, a perfluoro 
isopropanal pan sulfonic-acid anhydride, A perfluoro butane sulfonic-acid anhydride, a perfluoro isobutane 
sulfonic-acid anhydride, Although the perfluoroalkyl sulfonic-acid anhydride of C 1-8, such as a perfluoro 
pentane sulfonic-acid anhydride, a perfluoro isopentane sulfonic-acid anhydride, and a perfluoro neopentane 
sulfonic-acid anhydride, can be illustrated suitably, especially Tf20 is desirable. 
[0059] It is not restricted especially as an approach to which the above-mentioned aryl methyl 
perfluoroalkyl sulfone is made to react with deprotonation agents, such as alkyl lithium, and perfluoroalkyl 
sulfonic-acid anhydrides, such as Tf20. For example, since the approach of adding alkyl lithium etc. at -78 
degrees C, making it react for 5-10 minutes, after dissolving aryl methyl perfluoroalkyl sulfones, such as 
aryl methyl TORIFURON, in solvents, such as diethylether, adding Tf20 and making it react at a room 
temperature after a reaction for 1 to 2 hours can generate aryl bis(perfluoroalkyl sulfonyl) methane, such as 
aryl bis(trifluoromethylsulfonyl) methane, by high yield, it is desirable. 

[0060] Moreover, in order to obtain aryl bis(perfluoroalkyl sulfonyl) methane, such as aryl bis 
(trifluoromethylsulfonyl) methane, by high yield, it is desirable to make perfluoroalkyl sulfonic-acid 
anhydrides, such as organic metals, such as 2.0-2.4Eq alkyl lithium, and 1.0-1 .2Eq Tf20, react to aryl 
methyl perfluoroalkyl sulfones, such as aryl methyl TORIFURON. 

[0061] For example, if t-BuLi (1 .2Eq) is used to benzoRUTORI chlorofluocarbon, since phenyl bis 
(TORIFURIRU) methane is an acid far stronger than benzoRUTORI chlorofluocarbon, in the phenyl bis 
(TORIFURIRU) methane to generate, the lithium salt of benzoRUTORI chlorofluocarbon will receive 
deprotonation immediately, lithium salt will generate phenyl bis(TORIFURIRU) methane, and the lithium 
salt of the obtained phenyl bis(TORIFURIRU) methane will be changed into phenyl tris (TORIFURIRU) 
methane by the reaction with Tf20. Consequently, the mole ratio of benzoRUTORI chlorofluocarbon and 
phenyl tris (TORIFURIRU) methane is set to about 1:1, and deer composition of the phenyl bis 
(TORIFURIRU) methane is not carried out only. 

[0062] If 2.2Eq t-BuLi is used to benzoRUTORI chlorofluocarbon to it, the phenyl bis(TORIFURIRU) 
methane to generate will receive deprotonation by t-BuLi, and benzoRUTORI chlorofluocarbon will be 
quantitatively changed into the lithium salt of phenyl bis(TORIFURIRU) methane. However, when ** 
NTAFURUORO phenyl bis(TORIFURIRU) methane is manufactured using pentafluoro methyl bromide, 
They are ** NTAFURUORO phenyl bis(TORIFURIRU) methane and 4-tert-butyl at the rate of 1; 1. - from 
what both 2, 3, 5, and 6-tetrafluoro phenyl bis(TORIFURIRU) methane is obtained for (yield is 45%, 
respectively) In this case, if l.OEq t-BuLi and Tf20 of 0.5 equivalence are used 4-tert-butyl - Generation of 
2, 3, 5, and 6-tetrafluoro phenyl bis(TORIFURIRU) methane is controlled completely, and ** 
NTAFURUORO phenyl bis(TORIFURIRU) methane can obtain by high yield based on Tf20. 
[0063] The reaction of the resin polymer and the metal salt of aryl bis(perfluoroalkyl sulfonyl) methane in 
this process can be performed by the following approaches. First, solvents, such as toluene and benzene, are 
made to swell a resin polymer, a basic reaction agent is added in an inert gas ambient atmosphere, the range 
of 20-80 degrees C, and after heating and stirring at 60 degrees C preferably, it returns to a room 
temperature and a solution part is removed, the resin — a reaction solvent ~ adding — once — the range of 
25-85 degrees C the range of -10-25 degrees C, and after cooling at 0 degree C preferably, adding the metal 
salt of aryl bis(perfluoroalkyl sulfonyl) methane, considering as a room temperature and stirring ~ it heats at 
70 degrees C preferably, and a resin polymer is made to support aryl bis(perfluoroalkyl sulfonyl) methane 
Then, giant-molecule support mold aryl bis(perfluoroalkyl sulfonyl) methane is obtained by performing 
cooling, washing, and desiccation. 

[0064] Although it will not be restricted as a basic reaction agent especially if a resin polymer may be made 
to generate an anion, alkyl lithium, such as butyl lithium, is desirable and the mixed liquor of benzene and a 
tetrahydrofiiran is desirable in respect of reaction yield as a reaction solvent. Unlike toluene, benzene does 
not react with the above-mentioned butyl lithium etc., and can improve yield. 

[0065] (Fuel cell) The fuel cell of this operation gestalt is PEFC. What forms the stack which carried out 
two or more laminatings of the fuel cell eel as a fuel cell of this operation gestalt is specified. And the 
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polyelectrolyte film of this invention mentioned above as polyelectrolyte film is used. In addition, it is 
necessary to use not all the polyelectrolyte film of this fuel cell as the polyelectrolyte film of this invention, 
and it may use for a part the polyelectrolyte film (for example, perfluoro-sulfonic-acid system resin which is 
the conventional polyelectrolyte film) of other classes. 

[0066] The gas transfer unit which supplies fuel gas and oxidant gas, respectively is connected to the 
reaction electrode of the both sides which sandwiched the polyelectrolyte film from the near separator which 
corresponds, respectively. And as fuel gas, air is specified for convenience by making hydrogen gas into 
oxidant gas, respectively. 

[0067] The fuel cell eel of this fuel cell has the structure which ****(ed) with the separator the both sides of 
ME A which ****(ed) by the diffusion layer further, after ****(ing) the both sides of an electrolyte 
membrane with a reaction electrode. 

[0068] It is not limited especially about a reaction electrode, but is usable in the usual thing. For example, it 
is possible to use the catalyst which distributed the alloy of platinum or platinum on carbon powder. For 
example, a reaction electrode can be formed for this catalyst by remaining as it is or mixing with binders, 
such as an electrolytic solution of this invention, etc., and producing a film on an electrolyte membrane front 
face. 

[0069] A diffusion layer can use the mixture of common carbon powder and water-repellent macromolecule 
powder, for example. The electrolytic solution of this invention is made to contain and it can also form. 
[0070] The thing of the quality of the material for which the separator is generally also used, and a gestalt 
can be used. Passage is formed in a separator, and a means to remove the reactant gas which did not react, 
and the generated water is connected at the same time the gas transfer unit for supplying reactant gas to the 
passage is connected. 

[0071] Since the effect which the water content of the polyelectrolyte film has on a proton conductivity 
manifestation in this fuel cell is small, a means (means to improve the water content of the polyelectrolyte 
film, such as especially a humidifier) to control the water content of the polyelectrolyte film can be omitted 
or simplified. 
[0072] , 

[Example] Although an example is lifted to below and this invention is further explained to it, the range of 
this invention is not limited to these instantiation. 
[0073] [Example] 

Manufacture of [polyelectrolyte film: Composition [ of the polymeric materials which constitute the 
polyelectrolyte film ]] 

(Analytical method and ingredient) An infrared spectrum is Shimadzu. It measured by FTIR-9100. 1 H- 
NMR spectrum is Varian. It measured with Gemini-300 (300 MHz) nuclear-magnetic-resonance equipment. 
The chemical shift of 1 H-NMR was expressed with ppm which used the solvent as an internal standard 
(tetramethylsilane in 0 ppm). a fission pattern — a singlet — t and a quartet were shown for d and a triplet 
and m and a broadcloth peak were shown [ s and a doublet ] for q and a multiplet as br. 13 C-NMR spectrum 
is Varian. It measured with Gemini-300 (125 MHz) nuclear-magnetic-resonance equipment, and expressed 
with ppm which used the solvent as an internal standard (CDC13 in 77.0 ppm). 19 F-NMR spectrum is 
Varian. It measured with Gemini-300 (282MHz) nuclear-magnetic-resonance equipment, and expressed 
with ppm which used the solvent as an internal standard (CF3C5H5 in -64.0 ppm). High-speed-liquid- 
chromatography (HPLC) analysis is Shimadzu. An LC-10AD device and SPD-M10A The UV detector 
performed using the chiral column (Daicel, AS, or OD-H). All the following synthetic reactions were 
performed using the magnetic stirrer in the glass device dried in oven. Flash chromatography refined the 
resultant on silica gel E.Merck9385 or silica gel 60 extra pure. 

[0074] (The synthetic reaction 1 : Composition of aryl methyl TORIFURON) The heating reflux of the 
mixed solution of the various aryl halo methyls (lOmmol) and trifluoromethane sulfinic-acid sodium 
(2.0g:13mmol) which are shown in Table 1, propionitrile (30mL), and a tetrabutylammonium iodide 
(0.37g:lmmol) was carried out under argon atmosphere for about one day. The reaction solution was cooled 
to the room temperature after heating reflux, and it condensed, after removing a salt by filtration. A silica 
gel column chromatography (expansion solvent: hexane-EtOAc) or recrystallization actuation (hexane- 
toluene) refined the obtained rough product, and aryl methyl TORIFURON was obtained. The yield of each 
aryl methyl TORIFURON is shown in Table 1, and the physical properties of each aryl methyl 
TORIFURON are shown below. By using trifluoromethane sulfinic-acid sodium (TfNa) for the electrophilic 
reaction agent as a source of TORIFURIRU, using propionitrile for a solvent under tetrabutylammonium 
iodide catalyst existence, and carrying out heating reflux with aryl halo methane from Table 1 , showed that 
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aryl methyl TORIFURON could be obtained by high yield from Hendrickson's and others approach (691 
Synthesis, 1997). Moreover, Table 1 shows that pentafluoro phenylmethyl TORIFURON was obtained at 
89% of yield. 
[0075] 

[ Table 1] 
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90 


4-CF»C»H4CH 2 Br 


4-CF3CeH4CH«Tf 
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3, 6- (CFs) .CeHaCHzBr 


3. 5-(CFa)aC6H8CH«Tf 


76 


CeFeCHiBr 


CeFcCHaTf 


89 



[0076] - BenzoRUTORI chlorofluocarbon (2-Benzyl Triflone;J.Fluorine Chem.66.301.1994) : IR (KBr) 
1362, 1347, 1223, 1198, 1188, and 1125, 776 or 698,640,525,507cm-l:l H-NMR (CDC13,300 MHz) delta 
4.48 (s, 2H), 7.42-7.47(m, 5H):19 F-NMR delta-77.6 (s, 3F, CF3) (CDC13,282 MHz) 

- 2-naphthyl methyl TORIFURON (2-Naphthylmethyl Triflon) : IR (KBr) 1358, 1345, 1221, 1 194, and 

1 125, 831 or 756,658,608,486cm-l;l H-NMR () [ CDC13,300 ] MHzdelta -- 4.65 (s, 2H) and 7.50 (dd, J= 
1.8, 8.4Hz, 1H) - 7.54-7.58 (m, 2H), 7.86-7.94(m, 4H):13 C-NMR (CDC13,125 MHz), delta56.3,l 19.8 (q, 
JCF=326Hz, 1C), 120. 3,126.9,127.4,127.5,127.8,128.1,129.2,131.5,133.1,133.6:19 F-NMR(CDC13,282 
MHz) delta-77.6(s, 3F, CF3).Anal.Calcd for C12H902F3S:C.52.55:H, 3.3 1:F, 20.78:S, 1 1.69.Found C, 
52.51 :H, 3.33:F, 20.81 :S, 11.65 

- 1-naphthyl methyl TORIFURON (1-Naphthylmethyl Triflone) : IR (KBr) 1510, 1358, and 1223, 1200 or 
804,776,658,486cm-l;l H-NMR () [ CDC13,300 ] MHzdelta ~ 4.99 (s, 2H) and 7.53 (dd, J= 7.8, 8.4Hz, 1H) 
-- 7.62 (d, J= 7.8Hz, 1H) 7.58 (ddd, J= 0.9, 6.9, 8.3Hz, 1H), 7.65 (ddd, J= 1.5, 6.9, 8.4Hz, 1H) 7.93 (dd, J= 
1.5, 8.3Hz, 1H), 7.98 (dd, J= 8.4Hz, 1H) 8.04(dd, J= 0.9, 8.4Hz, 1H):13 C-NMR(CDC13,125 MHz) 
delta53.0,l 19.2,120.0 (q, JCF=326Hz, 1C), 123. 3,125.3,126.5,127.5,129.0,131.1,131.5,132.3,134.0 and 19 
F-NMR(CDC13,282 MHz) delta-78.1(s, 3F, CF3).Anal.Calcd for C12H902F3 S:C, 52.55:H, 3.31:F, 
20.78:S, 11.69.Found C, 52.53:H, 3.29:F, 20.75:S, 11.73 

- 2, 4, 6-trimethyl phenylmethyl TORIFURON : IR (KBr) 1358, 1206, and 1 1 17, 864 or 
619,550,500,469cm-l:l H-NMR delta 2.29 (s, 3H) (CDC13,300 MHz), (2, 4, 6-Trimethylphenylmethyl 
Triflone) 2.43 (s, 6H), 4.62 (s, 2H), and 6.96(s, 2H):13C-NMR(CDC13,125 MHz) delta20. -- 3 and 21.0 
(2C) -- 49. 8,117.0,120.0 (q, JCF= 326Hz, 1 C, CF3), 129.9 (2C) 139.7 (2C), 139.8: 19 F-NMR 
(CDC13,282MHz) delta-79.7(s, 3F, CF3).Anal.Calcd forCl 1H1302F3 S:C, 49.62:H, 4.92:F, 21.40:S, and 
12.04.Found C, 49.58:H, 4.53:F, 21.35:S, 12.06 

- 4- Phenylmethyl TORIFURON (Trifluoromethyl) () [ 4-] (Trifluoromethyl) phenylmethyl 
Triflone:Synthesis, 691, 1997:IR (KBr) 1356, 1341, 1227, 1210, 1144, 1121, and 855, 658 or 513cm-l:l H- 
NMR (CDC13,300 MHz) delta -- 4.53 (s, 2H) and 7.58 (d, J= 8.0Hz, 2H) ~ 7.72(d, 1= 8.0Hz, 2H): 19 F- 
NMR (CDC13,282 MHz) delta-77.5 (s, 3F, CF3), -64.3 (s, 3F, CF3) 

- 3, 5-screw (Trifluoromethyl) Phenylmethyl TORIFURON 3, 5-Bis(trifluoromethyl) phenylmethyl 
Triflone:IR (KBr) 1376, 1362, 1277, 1 175, 1 1 17, and 918, 910 or 669cm-l : 1 H-NMR delta 4.60 (s, 2H) 
(CDC13,300 MHz), 7.91 (s, 2H) 8.01(s, 1H):13 C-NMR(CDC13,125 MHz) delta55.0,l 19.6 (q, JCF= 326Hz, 

1 C, CF3), 122.6 (q, JCF=272Hz, 2C, 2CF3) 124.2 (septet, JCF=4Hz, 1C), 126. 1,131.3 (2C), 132.9(q, 
JCF=34Hz, 2C):19 F-NMR delta-77.4 (s, 3F, CF3) (CDC13,282 MHz), - 64.3(s, 6F, 2CF3).Anal.Calcd for 
C10H3O2F9 S:C, 33.53:H, 0.84:F, 47.74:S, 8.95.Found C, 33.48:H, 0.91 :F, 47.87:S, 8.89 

- Pentafluoro phenylmethyl TORIFURON (Pentafluorophenylmethyl Triflone) : IR (KBr) 1509, 1374, and 
1210, 1 121 or 995cm-l:l H-NMR () [ CDC13,300 ] MHzdelta4.64:13 C-NMR(CDC13,125 MHz) 
delta44.3,100.0 (dt, JCF=4, 17Hz, 1C, ipso-C), 119.5 (q, JCF= 326Hz, 1 C, CF3) 137.9 (d, JCF=251Hz, 2C, 

2 m-C), 142.8 (d, JCF=258Hz, 1C, p-C) and 145.9(d, JCF=252Hz, 2C, 2 o-C):19 F-NMR(CDC13,282 MHz) 
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delta- 160.0 (d, J= 15.2Hz, 2F, 2 m-F) and 149.0 (s, IF, p-F) 139.4 (d, J= 15.2Hz, 2F, 2 o-F), - 78.3(s, 3F, 
CF3).Anal.Calcd forC8H202F8 S:C, 30.59:H, 0.64:F, 48.38:S, 10.2LFound C, 30.49:H, 0.73:F, 48.37:S, 
10.18 

(The synthetic reaction 2: Composition of aryl bis(TORIFURIRU) methane) Each aryl methyl 
TORIFURON (0.5mmol) obtained by the synthetic reaction 1 was dissolved in diethylether (3mL), and each 
solution was adjusted. After cooling these solutions to -78 degrees C, adding 1.1 Eq (0.55mmol) t-BuLi 
(0.34mL, pentane solution of 1.6M) and stirring for 10 minutes, Tf20 (46microL, 0.275mmol) was added 
continuously, and the reaction solution was raised to the room temperature and stirred for further 1 hour. 
After having added 1 .lEq (0.55mmol) t-BuLi (0.34mL, pentane solution of 1 .6M) after cooling at -78 
degrees C again, and stirring for 10 minutes, Tf20 (46microL, 0.275mmol) was added, and the reaction 
solution was raised to the room temperature and stirred for further 1 hour. Then, water was added, and the 
reaction was washed by the hexane, after neutralizing, a stop and. These aqueous phase was made into 
acidity with the hydrochloric acid of 4M, and it extracted twice by diethylether. The organic phase was 
dried, filtered and condensed with magnesium sulfate, and aryl bis(TORIFURIRU) methane was obtained as 
a solid-state. The further purification was not needed. The yield of each aryl methyl TORIFURON is shown 
in Table 2, and the physical properties of each aryl methyl TORIFURON are shown below. 
[0077] 

[Table 2] 
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[0078] - A phenyl screw Methane (TORIFURIRU) () [ Phenylbis] methane: (triflyl) J. - OrgiChem.38, 
3358 and 1973, and Heteroatom 695 or 660,608,585,507cm- 1 : Chem. -- 5, 9, and 1994:IR (KBr) 2950, 
1381, 1242, 1219, 1184, 1102, and 806 -- 1 H-NMR delta 5.97 (s, 1H) (CDC13,300 MHz), 7.54-7.68(m, 
5H): 13 C-NMR(CDC13,125 MHz) delta80.7,l 19.3,1 19.3 (q, JCF=329Hz, 2C, 2CF3), 130.0 (2C) and 131.8 
(br)132.9(2C):19 F-NMR (CDC13.282 MHz) -73.8 (s, 6F, 2CF3) 

- 2-naphthyl bis(TORIFURIRU) methane (2-Naphthylbis(triflyl) methane) : IR (KBr) 1393, 1381, 1244, 
1213, and 1 103, 646 or 586cm-l;l H-NMR () [ CDC13,300 ] MHzdelta6.10 (s, 1H), 7.61-7.71 (m, 3H), 
7.92-7.99 (m, 2H), 8.03(d, J= 8.4Hz, 2H):13C-NMR(CDC13, 75MHz) delta80.9,l 16.3,1 19.3q, JCF=329Hz, 
2C, 2CF3, 127. 7,128.0,128.8,129.1,130.1,132.8,133.4,134.7:19 F-NMR(CDC13,282 MHz) delta-73.6(s, 6F, 
2CF3):HRMS(EI) calcd for C13H9O4F6S2[M]+405.9768, found 405.9761 

- 1-naphthyl bis(TORIFURIRU) methane (l-Naphthylbis(triflyl) methane) : IR (KBr) 1389, 1383, 1215, 

1 1 1 1, and 770, 650 or 504cm-l ;1 H-NMR 0 [ CDC13,300 ] MHzdelta6.87 (s, 1H), 7.62-7.80 (m, 4H), 8.02 
(d, J= 8.4Hz, 1H) 8.16 (d, J= 8.4Hz, 1H), 8.37(d, J= 7.5Hz, 1H): 13 C-NMR(CDC13, 75MHz) 
delta74.6, 114.1 (s, 1C, ipso-C), 119.4 (q, JCF=328Hz, 2C, 2CF3), 119. 

9,125.4,127.0,128.9,130.1,131.5,131.7,133.8,134.0:19 F-NMR(CDC13,282 MHz) delta-74.2(s, 6F, 
2CF3):HRMS(EI) calcd for C13H8O4F6S2[M]+405.9768, found 405.9761 

- 2, 4, 6-trimethyl phenyl screw Methane (2, 4, 6-Trimethylphenylbis(triflyl) methane): (TORIFURIRU) IR 
(KBr) 1397, 1383, 1217, 1119, and 1107, 642 or 590cm-l:l H-NMR ()[ CDC13,300 ] 2.35 (s, 3H) 
MHzdelta2.33 (s, 3H), 2.61 (s, 3H), 6.48 (s, 1H), 7.00 (s, 1H), 7.08(2 1H):13 C-NMR(CDC13, 75MHz) 
delta20.2, 21.1, 22.2, 77.7,115.9,119.4 (q, JCF=328Hz, 2C, 2CF3), 130. 4,132.2,140.0,142.2,142.6:19 F- 
NMR(CDC13,282 MHz) delta-76.3(s, 6F, 2CF3):HRMS(EI) calcd forC12H1204F6S2[M]+ 398. 0081 
found 398.0089 

- 4- A phenyl screw (Trifluoromethyl) Methane (TORIFURIRU) () [ 4-] (Trifluoromethyl) phenylbis(triflyl) 
methane:IR (KBr) 1393, 1383, 1327, 1231, 1171, 1136, 1111, and 860, 671 or610cm-l:l H-NMR () 

[ CDC13,300 ] MHzdelta5.98 (s, 1H), 7.84(s, 4H):13 C-NMR(CDC13,125 MHz) delta80.4, 120.0 (q, 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 4/1 0/2006 



JP,2003-272665,A [DETAILED DESCRIPTION] 



Page 11 of 14 



JCF=329Hz, 2C, 2CF3), 123.8 (q, JCF= 271Hz, 1 C, CF3) 124.2,127.6 (q, J= 4Hz, 2C), 133.0 (2C), 135, 6 
(q, JCF=33Hz, 1C):19 F-NMR delta-73.5 (s, 6F, 2CF3) (CDC13,282 MHz), - 64.7(s, 3F, CF3):HRMS(EI) 
calcd for C10H6O4F9S2[M]+423.9486, found 423.9471 

- 3, 5-screw A phenyl screw (Triflubromethyl) Memane (TORIFURIRU) (3) [ 5-Bis] phenylbis 
(trifluoromethyl) methanerlR (KBr) 1395, 1374, 1285, 1223, 1194, 1179, and 1144, 1105 or 
936,909,629,5 19cm-l:l H-NMR delta 6.05 (s, 1H) (CDC13,300 MHz), (triflyl) 8.13 (s, 2H) 8.18(s, 1H):13 
C-NMR(CDC13,125 MHz) delta78.9,l 19.2 (q, JCF=329Hz, 2C, 2CF3), 122.2 (q, JCF=272Hz, 2C, 2CF3) 
122.9,126.7 (septet, JCF=4Hz), 131.6 (s, 2C), 133.8(q, J= 35Hz, 2C):19 F-NMR delta-73.2 (s, 6F, 2CF3) 
(CDC13,282MHz), - 64.3(s, 6F, 2CF3):HRMS(EI) calcd for CllH404F12S2[M]+472.9375, found 
472.9372 

- A pentafluorophenyl screw Methane (TORIFURIRU) (Pentafluorophenylbis(triflyl) methane) :Mp. 86-87 
degree-C:IR (KBr) 1522, 1501, 1347, 1321, 1198, 1127, and 1024,988 or 513cm-l:l H-NMR () 

[ CDC13,300 ] MHzdelta6.21(brs, 1H):13C-NMR(CDC13,125 MHz) delta70. - 4 and 98.0 (s, 1C, ipso-C) - 
1 19.2 (q, JCF=330Hz, 2C, 2CF3) 137.8 (d, JCF=258Hz, 1C, m-C), 138.6 (d, JCF=257Hz, 1C, m-C) 144.7 
(d, JCF=264Hz, 1C, p-C), 145.4 (d, JCF=262Hz, 1C, o-C) and 147.2(d, JCF=262Hz, 1C, o-C):13 C-NMR 
(CD - 3 OD (delta 49.0)) 125 MHzdelta56.2, 109.1 (dt, J= 6.19Hz, 1C, ipso-C), 122.4 (q, JCF=324Hz, 2C, 
2CF3) 138.5 (d, JCF=250Hz, 2C, 2 m-C), 143.0 (d, JCF=251Hz, 1C, p-C) 150.0 (d, JCF=245Hz, 1C, o-C), 
19 F-NMR delta-157.9 (dt, J= 6.2,Hz [ 21.5 ], IF, m-F) (CDC13,282 MHz), - 156.8 (dt, J= 6.2, 21.5Hz, IF, 
m-F), - 142.6 (tt, J= 5.9, 21.5Hz, IF, p-F), - 140.3 (br, IF, o-F) -127.7 (ddd, J= 5.9, 15.2, 21.5Hz, IF, o-F), - 
75.2(s, 6F, 2CF3):HRMS(EI) calcd for C9H04F1 1S2[M]+445.9141, found 445.9137 
(The synthetic reaction 3 : The para position of pentafluorophenyl bis(TORIFURIRU) methane specific 
nucleophilic substitution) Again as the yield of pentafluorophenyl bis(TORIFURIRU) methane is indicated 
to be 45% in Table 2 When pentafluorophenyl bis(TORIFURIRU) methane is manufactured using 
pentafluoro phenylmethyl TORIFURON, They are pentafluorophenyl bis(TORIFURIRU) methane and 4- 
tert-butyl at the rate of 1:1.- It turned out that both 2, 3, 5, and 6-tetrafluoro phenyl bis(TORIFURIRU) 
methane is obtained (yield is 45%, respectively). However, by the case where l.OEq t-BuLi and 0.5Eq Tf20 
are used, it is 4-tert-butyl. - Generation of 2, 3, 5, and 6-tetrafluoro phenyl bis(TORIFURIRU) methane was 
controlled completely, and it turned out that pentafluorophenyl bis(TORIFURIRU) methane is obtained with 
95% of yield based on Tf20. Then, in order to investigate the generality and range of as specific 
nucleophilic substitution as Para of pentafluorophenyl bis(TORIFURIRU) methane, it investigated about the 
reaction of pentafluorophenyl bis(TORIFURIRU) methane and various alkyl lithium reagents. The yield of 
the para-position substitution product of the class of alkyl lithium reagent, a reaction condition, and 
pentafluorophenyl bis(TORIFURIRU) methane is shown in Table 3. in addition, the para-position 
substitution product of the pentafluorophenyl bis(TORIFURIRU) methane shown in Table 3 is obtained by 
washing the resultant of pentafluorophenyl bis(TORIFURIRU) methane and an alkyl lithium reagent by the 
solution of hydrochloric acid ~ having — moreover, a table — "Bn" expresses benzyl 3 inside. 
[0079] 

[Table 3] 

RLi (equiv) conditions 5, yieldOO 



t-BuLi (3) 


-78°C, lh 


87 


BuLi (3) 


-78^, lh 


>95 


BuLi (5) 


-78^, lh 


83 


PhLi (3) 


-78*C to rt, lday 


>95 


3 F 4, 5-F a C 6 H 2 Li(5) 


-20*C to rt, 3h 


75 


3,5-<CFa)*C6H,Li(5) 


-20^: to rt,3h 


70 



[0080] (The synthetic reaction 4: Composition of lithium pentafluorophenyl bis(TORIFURIRU) methide) 
After melting the pentafluorophenyl bis(TORIFURIRU) methane (lmmol) obtained at the synthetic reaction 
2, and LiOH-H20 (lmmol) to diethylether (lOmL) and stirring at a room temperature for 12 hours, 
concentration desiccation was carried out and the lithium pentafluorophenyl bis(TORIFURIRU) methide of 
white powder was obtained (100% yield). The physical properties of this obtained lithium pentafluorophenyl 
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bis(TORIFURIRU) methide are shown below. 

. [0081] - A lithium pentafluorophenyl screw Methide (Lithium Pentafluorophenylbis(triflyl) methide) : 13 C- 
NMR(CD30D, 125MHz) delta56. 1,1 09.0 (dt, J= 4.19Hz, 1C, ipso-C), (TORIFURIRU) 122.3 (q. 
JCF=324Hz, 2C, 2CF3), 138.5 (d, JCF=247Hz, 2C, 2 m-C), 143.0 (d, JCF=251Hz, 1C, p-C), 149.5 (d, 
JCF=245Hz, 2C, 2 o-C) 

(The synthetic reaction 5:) [ silver ] (I) Pentafluorophenyl screw With the synthetic aluminium foil of 
methide, (TORIFURIRU) Light After adding Ag2C03 (mg [ 66 ], 0.24mmol) to the water solution (3mL) of 
pentafluorophenyl bis(TORIFURIRU) methane (0.20g, 0.40mmol) within the intercepted reaction flask and 
stirring at a room temperature for 12 hours, It condensed, after filtering, when it seemed that the solid-state 
remained, and the white solid-state of (Silver I) pentafluorophenyl bis(TORIFURIRU) methane was 
obtained (99% or more of yield). These acquired physical properties of (Silver I) pentafluorophenyl bis 
(TORIFURIRU) methide are shown below. 

[0082] - (Silver I) pentafluorophenyl bis(TORIFURIRU) methide (Silver(I) Pentafluorophenylbis(triflyl) 
methide) : 19 F-NMR(CDC13,282 MHz) delta- 1 62. 6dt, J= 7.6, 21.4Hz, 2F, 2 m-F, -150.6 (t, J= 21.4Hz, IF, 
p-F), -134.7-134.6 (m, 2F, 2 o-F), -79.5 (s, 6F, 2CF3) 

(The synthetic reaction 6: Composition of scandium (III) pentafluorophenyl bis(TORIFURIRU) methide 
(the 1)) The heating reflux of SC 203 (mg [ 21 ], 0.155mmol) and the pentafluorophenyl bis 
(TORIFURIRU) methane (0.277g, 0.62mmol) was carried out in water (0.5mL) for 12 hours. Then, 
unreacted SC 203 was removed and condensed by filtration. After washing the obtained rough product 
under chloroform and removing unreacted pentafluorophenyl bis(TORIFURIRU) methane, it was made 
reduced pressure with the vacuum pump, and the white powder of scandium (HI) pentafluorophenyl bis 
(TORIFURIRU) methide was obtained by drying at 100 degrees C (50% yield). 

[0083] (The synthetic reaction 7: Composition of scandium (III) pentafluorophenyl bis(TORIFURIRU) 
methide (the 2)) The (Silver I) pentafluorophenyl bis(TORIFURIRU) methide (0.1 9g, 0.34mmol) obtained 
by the synthetic reaction 4, Sc(III) C13 (H20), and 6 (29mg, 0.1 lmmol) were stirred at the room 
temperature among diethyl ether (3mL) for 12 hours. Then, the silver chloride was removed and condensed 
by filtration. Unreacted pentafluorophenyl bis(TORIFURIRU) methane was removed, it was made reduced 
pressure with the vacuum pump, and the white powder of scandium (III) pentafluorophenyl bis 
(TORIFURIRU) methide was obtained by drying at 100 degrees C (50% yield). The physical properties of 
the scandium (III) pentafluorophenyl bis(TORIFURIRU) methide obtained at the synthetic reaction 5 or the 
real composition reaction 6 are shown below. 

[0084] - A scandium A pentafluorophenyl screw (III) (TORIFURIRU) methide (Scandium(III) 
Pentafluorophenylbis(triflyl) methide): - Mp.>250-degree-C(decomposed):13 C-NMR (CD - 3 OD (delta 
49.0)) 125 MHzdelta56.2, 109.0 (dt, JCF=2, 20Hz, 1C, ipso-C), 122.3 (q, JCF=324Hz, 2C, 2CF3) 137.8 (d, 
JCF=247Hz, 2C, 2 m-C), 142.3 (d, JCF=251Hz, 1C, p-C), 148.9(d, JCF=245Hz, 2C, 2 o-C):19 F-NMR 
delta-166.4 (di, J= 6.1,Hz [ 21.3 ], 2F, 2 m-F) (CD30D, 282MHz), - 155.9 (t, J= 21.3Hz, IF, p-F), -134.9- 
1 34.9 (m, 2F, 2 o-F), -80.9 (s, 6F, 2CF3) 

(Manufacture of synthetic reaction 8:4-BUROMO polystyrene resin (ETFE graft mold)) The 400kGy 
exposure of the electron ray with an acceleration voltage of 250kV was carried out to the resin thin film (the 
thickness of 25 micrometers, area 100cm2) which consists of ETFE. Then, 4-bromostyrene which 
performed bubbling for 30 minutes with nitrogen beforehand, and carried out degassing: The polymerization 
was performed at 70 degrees C for 3 hours, having been immersed in toluene =1:1 (volume ratio) solution, 
and performing nitrogen bubbling (** 6). In addition, 5000 - tens of thousands m of n in ** 6 were 
hundreds. 

[0085] Extract removal of the giant molecule by which graft polymerization is not carried out to ETFE was 
carried out by N methyl pyrrolidone. In addition, the graft chain was introduced at a rate of 78 mass % to the 
ETFE resin thin film which became origin. 
[0086] 
[Formula 6] 
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[0087] (The synthetic reaction 9: Manufacture of polystyrene support mold aryl bis(trifluoromethane 
sulfonyl) methane) 4-BUROMO polystyrene resin (ETFE graft mold) compounded at the synthetic reaction 
8 was made to support lithium pentafluorophenyl bis(trifluoromethane sulfonyl) methide, and polystyrene 
support mold pentafluorophenyl bis(trifluoromethane sulfonyl) methane was manufactured as follows (** 
7). 

[0088] Benzene (5mL) was made to swell the resin compounded at the synthetic reaction 8, and the butyl 
lithium of the 3 time equivalent of Br radical contained in resin at a room temperature (1 .6M hexane 
solution) was added under argon atmosphere. After heating this mixed solution at 60 degrees C (temperature 
of a bus) and stirring it for 3 hours, it once returned to the room temperature and only the solution part was 
removed using the syringe. Benzene (lmL) and THF (lmL) were added to the remaining resin, it cooled to 0 
degree C and the lithium pentafluorophenyl bis(trifluoromethane sulfonyl) methide (1.36g, 3mmol) obtained 
at the synthetic reaction 4 was added. Subsequently, after carrying out the temperature up of the reaction 
solution and stirring it to a room temperature for 2 hours, it stirred at 70 more degrees C (temperature of a 
bus) for 12 hours. Next, the reaction solution was cooled to 0 degree C, and 4M hydrochloric acid (lOmL) 
was added. Then, resin was collected and sequential washing of the resin was carried out using a distilled 
water (lOmL) and distilled water (5mL)-THF (5mL) mixed solution, THF (lOmL), and diethylether (lOmL). 
Finally it dried at 80 degrees C under reduced pressure of Itorr for 5 hours, and the polystyrene support 
mold pentafluorophenyl bis(trifluoromethane sulfonyl) methane as polymeric materials was obtained. 
[0089] 
[Formula 7] 



BuU(3 eqtv) 

benzene 
8ffC.3h 



F F SQgCR, 

benzen ^rjy 

CK) to 7V°C 



j 



F F SOjCFa 



so.cf, 




[0090] The rates of Broensted acid support calculated from the fluorine content by the ultimate analysis of 
the obtained polystyrene support mold pentafluorophenyl bis(trifluoromethane sulfonyl) methane were 1.06 
mmol/g. The physical properties of polystyrene support mold pentafluorophenyl bis(trifluordmethane 
sulfonyl) methane are shown below. 

[0091] - Polystyrene support mold pentafluorophenyl bis(trifluoromethane sulfonyl) methane (Polystyrene 
resin, cross-linked with 2% divinylbenzene with Pentafluorophenylbis(triflyl) methane) : IR (KBr) 1475, 
1352, 1194, 1119, 1022, 976, and 700, 612cm-l , 
(Other synthetic reactions) 
[0092] 
[Formula 8] 




[0093] [ — manufacture [ of the polyelectrolyte film ]: — film production] of polymeric materials — the 
polystyrene support mold pentafluorophenyl bis(trifluoromethane sulfonyl) methane as obtained polymeric 
materials was used as the polyelectrolyte film of this example. The polyelectrolyte film of an example was 
70 micrometers of thickness. 

[0094] [Example of a comparison] The Du Pont make and Nafionl 12 were used as a conventional 
perfluoro-sulfonic-acid system electrolyte membrane. The polyelectrolyte film of the example of a 
comparison was 50 micrometers of thickness. 

[0095] [Trial] The relation between water content and proton conductivity was measured about the 
polyelectrolyte film of an example and the example of a comparison. The water retention value of each 
polyelectrolyte film was measured as water content. After measurement of a water retention value made 
each polyelectrolyte film immersed in ion exchange water in 25 degrees C for 12 hours and reached the 
balance, it measured mass (water retention mass), and it was made into the value over dry mass. 
Specifically, it computed by =( water retention value) (water retention mass-dry mass)/(dry mass) xl00(%). 
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[0096] Proton conductivity measured each polyelectrolyte film by the direct-current 4 terminal method as it 
was in the sulfuric-acid solution, after being immersed into the sulfuric-acid solution of 3.8 mol/L for 12 
hours. 



;0097] A result is shown in Table 4. 


[0098] 
Table 4] 










#** 








W1SIT 




4x10^ 


ttttfl 


30* 




0.06 









[0099] In addition, the sample of the example of a comparison had large resistance at dryness (inside of 
atmospheric air: about 3% of water content), and was not able to measure proton conductivity. 
[0100] Although the polyelectrolyte film of an example had the low water retention value, proton 
conductivity was shown so that clearly from Table 4. When the polyelectrolyte film of the example of a 
comparison was adjusted to water content comparable as the polyelectrolyte film of an example to it, it 
became clear that proton conductivity is hardly shown. Therefore, even if it does not control the water 
content of the polyelectrolyte film by applying the polyelectrolyte film of an example to a fuel cell to a 
precision but the water content of the polyelectrolyte film becomes low by it, sufficient proton conductivity 
can be discovered. That is, since the water content control means for the polyelectrolyte film can be omitted 
or simplified, it becomes possible to simplify a configuration also as the whole fuel cell. 



[Translation done.] 
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[ lf$if 9 ] If 1 - S CO ^ ^-f ft*> lz=m<7)TS-ftT 

mmm<7)wimtt£ x-h -> x , 



BWf U v- v HR* C 2 3 X'mZix&T V -Jl t'A 
HC2] 

SOjRf' 

R^— H - C2) 
S0 2 Rf' 

X. R f 1 Al/R f *142V*i3tt£ Lt.A'-7A^D7/P 

d y y ^ y 7. f - u >i»kt* 4 aw&H 1 0 tesu^^p 

[BWt« l 2 ) mil^Nnyv^y 4 
- 7"Dt* 'JxfU >'MBIT'S> 4 If $31 1 l leiDcOS^ 

C«$JI 1 3 3 fufe-j&5£ C 2 D T-*$ti*T 'J -/U 
h'7. U*—7A^X3T)V*)V7,)l-fc—)V) 
fflt±. t;u*UA«7c*, T;L^y±M^Ji7cfS. 

&Jffi7Cfil,. *«7*. 7"-<^. T^S-^A, 7sX, 
SIX t'7. -7 7. *^ S A, 35ft S ft 4 1 .-fft^co^a 

•HJKcO^t^S. ... 

[ St&fl l 4 ] mTf e^mtati . 7^>'y>)A, -y h 
7>-^7-^ h\ £GL fi. f-^-V. ^o-^A 
Xli 4>Si(f ft4 v »-rft^^JS7c^oiat' 

c if $ij 15] «rsE-»3C c 2 } x-a $ ft -s 7- y 

h'7 (ys— 7/P?j-nT;^;L'7.;U7h— /i ) jtf^co&m 
mi. '<ls?7)V* Q7x-A— b'7. ( h y 7^0^ 
f-A-7.;l >' ) ^ ^-./t-'CO 'J f - 17 A IgT * 4 H$JS 9 — 1 
3 ^^-rftj^tlEtt^W^TOHK^RJt^S. 
[ if $JI 1 6 ] Bu!2taSte&JSE#J«:-7*-?-;U U f->7 AT 
$> 4 If $H 9 - 1 5 CO X v**ft*»teiEtt<3W#^*»«B| 
C0^it^&. 

[ff$JSl 7] *Igfc*iW-«i8 
«i: U. O-b^-ai-f-r h 7 b l>'D 7 7 >'co?g-£-!fe)£ 
ffl^4lf$iI9- 1 6c0V'-rft*HclSt!jC0^i L SM« 
McoM5t7J&.- 

[ if $11 1 s ] if $11 1 ~ s co v ^•mMzimv&ft 
tizmmm Ltzzt & w a t -r ■& nwrot. 
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[0001] 

l.hl< iim#*®#ms®§m®mm (pefo 

[0002) 

[0003] Z<7)J:o MtlW^tk W^BMt; 
m«if IM«?t!j ( P E F C ) «2u £ 0 fiv^iSUfejfeffT 

Vtzmzttu *>3Qf&b LTvxji* ymmzmx 
[ooo4] ^i-7)\s*u*)),-fcywkmiifrt±%h-m 

*OlRfc:«ffifc: : 68frr*7V — KSt/jfr V- Ktf^arJo 
Zb Tiro TV^ . ^SrjDgg-r fcttlitf *8Eft 

I00 05]ift« W7- 9 0 11 1 -#&WCR9 
[00 06] • ' ; 

[0007] f Ct, *%BJT-(ifS-&7j<^T'i5£^^r 



[0008] 

[0009] mmmayn b ^mmtfi&toxmw 
x\ *z:irr& -r b % < ro b is&Mktf&R* a b 

ttZ<r>4 ^y2EMi:i*tOi-f^i; izX 9« 
*1fcWiW:n . £ I X , >f * > ( 7" o h 

[0010] ^rt^jg^SS^Sr^A-r-l. liZfofz 0 . * 
^ B J^^ti h 'J 7;L^a^< ^ >-x;^-;l.-« ( - S 0 2 
C F 3 ; bV y Vji-. T f ) izmB Ltz, b V yjl-j-a 

* ? >^iv^'-.ivmitm.^^m=i-m\^Mcr>-^b l 

^'?>-i. (J. Am! Chem. Soc. 96. 22 7 
5. 19 74, Synthesis, 69 1, 199 
7. J. FluorineChem. 66. 301, 1 
9 9 4). Wz-l£ . h'X ( h 'J 7 U /10 X ^ > ( C H 2 
Tf 2 : pK s (HjO)=-l) (J.'Am. Che 
m. Soc. 1 0 6, 1 5 1 0, 1 984 ) ^7x-/l/ 
b'A ( hU 7>J^) P<^>- (PhCHTf 2 : pK 5 (M 
eCN)=7. S3) (J. Org. Chem. 63, 

7 s 6 s , i 9 9 s ) imitJ*7>&xm®X'h& . k o 

PPe 1 4>fc:J:oTj8.»t»4>*i*:Efl«l!KtieAGac i 
difli^m) lr£<D£ol l Z%r>X^2> ( J. Am. C 
hem. Soc... 1.1 6, 3 04 7. 1 9 94) : Me 
SOjH (315. OXCHjTf, (310. 5)< 
PhCHTf, (310. 3)<TfOH(299. 
5) <NHTf 2 ( 2 9 1. SXCHTfj (289. 
0) . ■ 

[ooii] h v y vtCmt Cxoiitm. 

Tg.fc&ttz b 'J 7;u^-n> 9 -yy^ivy 4 vgt^- h u 

(TfNa).tMJ7 ;L-^o^ ^ >X)V-fc >m&Wfa 
(Tf 2 0) SrffluiifctJ: 0^7/WD7i^ 
;uh'x (h'J7'J;i-') pf^>-r^L, c:o^>-^7;P 
"*n7x-/H^ ( h 'J7'J;l-) *?>b LiOH-H 
2 Ofc Zi> t Ji1-)l^--f-}l-'PX-&LfcZit&Zb<,Z± 0 V 
f)A^>^7/^D7i-yi't'^ ( bV 7 U;i) 
K Sr-^fiJc U . Z*)V 7/L-jj-n 7 x x;L-h"X 

( hU7'J;u) ^f-Kk4-7"n^y^'f-uytU8 
Sr. 7"^-;U- , J^- r 7^(7)^T. 0-t'Vi:THF<7)rI^ 

yr^y^7^D7i-/Ut'7, (M>7 1>^) 
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[0012] -t^h-h. *9Bmnm#=FMMimt. - 

JRsfc C n T'fRSii&Ty-Ji-b'x (^-7Wd7;l ; 

i ) . 

[00 1 33 
[<fL3] 

SOjRf' 

R 1 — C — H - C 1 ) 
SOjRf 1 

[0014] <^(nt. Rmw&ximw&oT 
y -n r f 1 sx/R mttmzi&iL Lx^—y/v* 

mm l tzmsiztf* * t jn*g * wfiEWfcn? a < 

T'# & <*>T\ * MLfc:«T'£ & . 

MZftm Zit&Zk X'T-yf ftWflfcK U v- 

rs>*c:t*iif* Lv» (ft^2 ) . t-^-^t 
y v-tih lt. ^^(cs^x(^w^ry-;L-a 

-r*-r £ CI fc i L- < ( Eft&g 3 ) . mtZ#V 7.1- V- 

[ooi6] — n&t c i d t«ii«.Ty-;ut- 
r 1 ^^m^mmmx-mm $ ix£ r y -a* fc-t&.r 

i: T\ STSHfl^afflgtOT^.* >t KIRJES ■£ h Z. 
btfX'%. 1iffi£-5H i iMmz®%tztmX'2&, 
[0017] <£ LT. buIE — ffi&t C 1 D fcZfcft&R f > 
S.I/R f h 'J 7;^D^frt-it^S i i:T\ 

7*n h 9l*LhTS *tf>T*fS LW> (ff*JS 

6) .. 

[0018] ±fc. mfl£-« C 1 ) fc*s»t4R>li. 

t7f;H, 2. 4, 6-h^f;i-7x 
4- (h'j7/^D^fA-) 7x-/H, 3. 
5-b'X ( hU7^D^f/l.) 7 x — jI^bRXPO? 

7way x-)i'mfrt>%z>m*t>mmztiz z t tm 

£Lv> (|f^7 ) . 

[0019] *LTi*. MK— «5$ c 1 D 



T'J— ;L-b'x {.n-7/L^Dryi.-3f'ta;l/^-;L ) .X? 
Xi, 7i-;L t'7, ( hU7U;U) .X:?>\ 2—7-7?- 
;ub'x ( h y 7 y ^ ? >\ i — 7-7^i-b'x ( h y 
7';^)^^^ 2, 4. 6-hy^f-;U7x^;ub'x 
( h 'J 7'JA-) 4 - ( h y7/Wn^f/H 7 

x^L-t'T. (bV7VJl>) 3. 5-b'X()-'J 

7;L-xi- D^< +Jl> ) ^ x ^./U- 1'7. ( h y 7 'J ) ^ ^ >-R 
^^7WD7i- A-t"7> ( hy7yA ) 

[0020] -f-LT. 1W£IiraS:J»ft"*-4*»HJf*>*a- 
^mS?«llOigit^a(i. mT5x L^v^-m*^*^^) 
^^IEftl«M^)t^T-J>^T. gSttEJSPJr^ 

C 2 } T« $ il 4 T 'J -A- 1'7* ( J t— 7 A-^ n 
[002 1] 

SOjRf ' 

R-C— H - C2] 

S0 2 Rf J 

[0022] ( sC C 2 3 R 2 {i^S^1±»^«^W 

•th t u -yni. r f 1 xtm f 2 tisv ^tcsbk ltm-- 

7;^oryL- d fyuSSr^-r. ) 

■t LT lu Efflli^ 'J v-Ji . y \ o r;u^f 'J v- 

T"S>4ih*W4L< (BWOa'l 0) . ^W\D7;Wf 

*ry x^-u>^iti. 4 -7'o^^u ^^ymwvi) 
h z\ twmizftt lvi (ft*3s i2), 

[0023] Itfie-^ C 2 D X'mZil&TV- 

ypb'x (>»a*— 7;w^-ar;u= 3 r;ux;L'^n;u) >< ^ y<r>± 

^5.1/b'x TX h =5: S P* 1 <o MiR $ ^fH^ 
■&mt&tLXli. x*yy-)A s ^7h'J^A, 

ttt lv> <mtmi 4 ) . jEcfrE-** c 2 3 t*$ 

it-& T y — ;ub*x (a , -7;^d7^^;^a*;;H 
^^->^JS*fi{4. '<^7;^o7i-A'-t^..( h 

ZtrflSZ LV^ (If^ill 5) . 

[ 0 0 24 ] * LT*fc. *HE««ttEe3Wti7*f-^y 

f">ATft4ifc*«»iLV\(»*flll 6) . ttz. m 
lE*4H L S-&jfi-r4iatci3tt*»JI4: LT. 0-b>- 
Si^f h 7 1 kd7 7 '4 1 1 fr'if S L 



ICfWtn. ^ ID woniccu 1 » 
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V» (If^l 7 ) „ 

[0025] mzmmm*mm?z*mncr>®Mn,m 

mi 8) ; 

[0026] mmo* -j i±m*(V'k*mtfi&< x 
. Jasti * ^jbrnimw t-t hzt ttx' %■ . mmmm. t 

[00 27] 

Tii*>i>x>i*-;]/) '^mm^xm^ixh. z. 

^ItfSSlT 0 -/L t'7 ( ^-7/l.-:toT/l.-df 

[ 0 0 2 S ] ig#i4Bf$MT 'J -/Ut'7, (vt-^Ji-o 

tXR f ni&\,^zmL\,Xs*—7JU#n7)l*il-m$7r; 
) X'&ZtL&TO — /lt'7.. .(J*— 7)V*UT)V3t)V 

>v) * ? >zmrnmttmmiz®.ni.tzi,<7)X' 

[0029] TO — /L'b'7. {n—7)VHxiT)V^)V7,)V 

y&GWkigijH'mmzim-tzijm}: ix 

Mt¥&^VSXltmMtitt&X'hix&mz®mZix%: 

t * ."■ m w&tmsBmtz x o t—* >■ h «r 
t &®m# o ^-iz^mztm s nti <ntm 

[0030] i&m&sumtz J: o t*^* > £ Z. 

./L-dr;L^.;L^-;L-) jPi^flfH- ft fifth LT«0jK'J 
*-f-U>«IWM>WaWJ v-fi; tfry ^-T'£> 
o T t J: < . s 'J v-T"<t> ^-CU^; 

[oo3i] mic^mm^mmt Lxmt^mmwz 

>-f h7 7 J >l-;tD.x^U- >-&£-&ft (ETFE) 



[ o o 3 2 ] itz. -s^ C i D T-*sn6 7 'J -;Wh* 
7> (a-7/^d7^w^*-^) 

*07^\s ymmiztm^ixti^^tmmT u -^t 

7. (.' , ?— y^uTiv^tvxtv-*—)^) XfytLX. 
— C 3 3 T-a$ilft^y7,^^VfIf#ST'J-/L'b' 
7> (a*-7;^d7;l-^;i.7;^^;i.-) ^^y*^iJ^T- 

[0033] 
[ft 5] 

H^— R S -C— H - C3) 
CHj S0 2 Rf l 

[0034] (5fc c 3 J R*t±arajx«^aB»^r 
uVvs, r f » jsitm f **«5t^tcifei tT^^-7/L- 

^■aTA^jum^-t. ) 

JSA C 1 D &t/— «* C 3 ] t^fcttl. R f 1 &lf 
Rf 2 tLtli« Sv^R— i^tiffi^^-^TV^T^.t 
V'A-7^d7/^;H. if 4 L< (4 h U 7;i^to^< 
f-;ua^c l— soh y yivyfa^^-n-m^-t* z 
txl>z:-£ts- SO z Rf '^-SOjRf LXii. hO 
■7)l-*nX ^-)VX)V*—A-m. A-7A'*oif/l/XA' 
rj^—Jl^, Vn— 7./P^-07*DhVU7.;U*— 7 
;l->f-n^ V7'Dt;^;^-;H. r?-7;^o7f;i,- 

VN'— 7A-:frQ /v ?.>'f7U7^;fc.=./l<g. yf— 7/1--^ V 
'<>-f-;L'7.;L ;t:^;US, yN*-77t^^-Q^-^-^>-^^7./L' 

[ 0 0 3 5] ±IE-^3t C 1 3 IZ&lfZ R> *<«^Sf^ 

JBft<iD7x— -f7^-;WS. h^x^itfWWS 
T'# 6. ifc, ±E^ C 3 D izistfft R 3 ^**-rSf^X 
UI*(W)7 y k LTii . wa'jftXti^M 

7'j-i/ys*m?i^. 

[ 0 0 3 6] ffiiZRiRZ/RHZ&lf&TO-JimzttT 
&W$mt LTii. >f/l«?«Cl-4^)fia7/l4 

a-s. h y 7>i-*nj< +)vsm<oc i ~4 wAoy^t 

[0 03 7] R»kLTJi. 7i-/H, ^-7^;u£. 
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2. 4. 6-h'^f;l-7i-;l-i. 4- (h'j7yU>f 
n>f;H 7x^/H. 3. 5 — fx ( h [) 7A'^o> 
•f-M 7i-yL-i v '<>^7;WD7i-;i^. p - h 
H/US. m-HJ;PS. *isV>l-m. f7 

S, 2,4, 6- h 'J^f^x-l/^ 

4- (h'j7;^D^f;l,) 7x — 3. 5 

-fX ( MJ7A-;tD.Xf-/U) 7x^>-S. ^> :?7 

^^uu-^a. f7x;i/yi, p 
-;nn7izi/yi, o-;DD7x^i/yjf*i 

fltfW-plJ^Ti? & . 

[ 0 0 3 S] *lB^^§jfS7ij -/l^t'x (.A- 

b'X (;N*-7A-:*nTVU=*f/UX;U*:^) LT 
7x^;L-fx ( hU7'J;u) 2— *7 ■*-/!.• 

fX ( h *?>\ 1 -t7f/l-t'7, ( h V 7 

U;u> 2, 4. 6- h- 'j^f-;P7x— ;ufx 

( h 'J 7 U A' ) 4- (h'j7/^o^fA') 7 

x-At^ (h'j7'J;H^^>\ 3 . 5 - fX ( hi) 
7;P^-n^^-A ) 7x— ;ufx ( h 'J 7 

x— ;Uf x ( Mi 7 U iV) *9 >'^* { 

[oo39i ( n^mmmm^mmyrm ) *?m<?)-m 
iRT-^i, 0 matt. mttTttmcDmmz^Wi.i.iz*** 
[0040] -m^m^^m-hnmi. -mza 

C 2 D (a* C 2 D R 2 {i^S^1x«M«^^-t-& T 
V -Jl-m. R f 1 f 2 t±2^fC?fci L.tA-7^ 
nr/i.-dfyi.-s^^-r,. ) T'*$irST'J-;ufx 
7;WD?;|/Jf;l/^;L-^-;t-) ^^>-<^^JR^i:, JS£ 

C 0 0 4 1 ] *X^tci3(t.i.^fi!tKJET'{i;. -*5* 
C23 TaSitST'J— ;ut*x {rt—?)ViruT)V*}V 

# U v -^^cO^fS: L T >- i: *> b iz «£ 
S^mUfMT-'J-^b'x (ys-7/^QTyi--df;l.' 
*)Vfc-)V ) .X * >#S!3££ ill. . 
[0042] C 2 } tCi3itl> R^^Tt^ 

IxSgtSi: LT12, -'NHj. -CF 3l -CC1 3 . - 
NOj. -CN, -CHO. -COCH :< . -COOC 2 
H 5 „ -COOH. -S0 2 CH 3 , - SO s H^'(?!IStT' 

# , z i\t><7)smm&T y -ji-mzte-s lt r* t =5: 



[0043] -j&5t c 2 ] r*SfL«ry-ynf x <k 
^ikmytmt LTti. T/U;7 y &H7C§t ( 'J f"7A. + 

hu^A. ^u>7a^) . r;^ v±m&&7cm (tin- 
>»7a. ?^-/7A) . m&£m7m (xty^*? 

-< 7hy7A. 7 y$ S <{ fflvfll. f-^y. 
-7 A. XX\ SIS. W7Xf*tffSU>WtLt# 
[0044] — «s« C 2 } r«$*t*TU-il'tf X 

-y)Vituriv^)VX)Vi^—)V) *?y<7)&mmt LT 
ti. ^>^7;^D7i-;i-t"7 (MJ7;L-^D^fyt- 

^y^7;^D7xz;i/h'^ ( h 'J 7/i/^-o^f-;ux/l-- 

[0045] ZC0£ o&TV—Jl t'Z. (a-7^d7 
)V*t)VZ.)Vifi—}\>) *?y<D&mi&z:m&.ir&i,zii. _t 
le— jKsfe C23 T«Sit*TU— ;t-tr^ (^*— 7/u^-o 

4>fasje. ©^^JS^sxjiSE^ttoanfSftjiarFT' 

5. 4^:. -t^flH^wajrffii: LTJi. -^5^ C2) T 
a$fci>T 'J— /L'f x (/\-7;L-to7;^;i.^;i'*- 

'^yy-iftiat Z&mZ-£2>ZtX\ 

[0046] ±Ed)tf5+SlRiBfc:*ittSA«^>*i!MMII 

»Ljfc»»S:JBl,vc. 1 0^1 0»B§iaEJEES-fr*S- 
[0047] _LiecZ)C0 Jp^STF T'^Sl5t= it -& ^ 

^S^iMxtiig-ft^fc LTii^ y * y*?*. 'j A^Jg-fk 
Hs^y^y-f K^Mta-^ScjOs^ox^v-^A 

[0048] ttlgsKU V-t LTti. MDT;Udr;Hajlg 
^'Jv-^iL^. /Nor^yHSItiK'Jv-i: LT 
lis ^rttJKSXU^aBft^TU-^AJtSr^-fiailg 
"7— **fflj7KT-# h * -4>T*1> 4 -7°Dt 'J Xf-lx>- 

aww^NDyy jj? 'j x^u ym^amizm^i- & z 

t*«T'ti... ^C. 4-7*n^^UXf-U->-8iflgi:^>- 
^ 7 ;U^j- O 7 x — ^- fX ( / n- 7)V*a TiV^A-XA-i^ 

-ji-) **ykt:M^tzite* -tm<r>KmX'—fSc£ 

C 2 D T* $ ill. T y -;u f X (7 f — 7 /L->f Q T^=^r IV 
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UoTtJ:^ 3^U7-i LXli. ffliif, *f-U 

mmzmwrth z t tfTZ & . 

[0049] 3Et*aa4HP»illfc LT £7 

S-ffil >|)^-^i7)flfi, Xfl/y-f h77WDX 
■fU^fi^-fls (ETFE) «07 yXttfJRfCl@]t4>tt 

^aM&tfKJtf * * . 7 y *«JIS^<oaf K,^ liv-^)/ 
77 MbSto^TJi^OS^LSrV-***. 7 -y*ttl8^ 

■5 (=SMP>Tffi &**aFP £ ^ & 7 -y *ffl K*< jj * 

[00 50] -j&5£ C 2 } T'«$il?» T 1) -Jl-\z'X 

ti. 7xX^t'7 ( hU7'J/l') X*>\ 2— 7-7^-A- 
h'X (MJ7 'J^) ^7-y, 1—7-7 WtTX ( h 0 7 
•J/L-) 2, 4, 6-M)^f;L'7iX;yt'X 

( b y 7 'J A ) ^ ^ V. 4 - ( h y 7/^a^f-yl^ ) 7 
x-./L-t'T. ( h U 7 'J/U) ^ ^ >\ 3 . 5 - b*7x ( h V 
7;M-n.x-?yu) 7xX/Pt'^ ( h y 7 y ./l ) X >\ 
'O f y/l-Xny x ~;Ut*X ( h y 7 y A ) * 9 >-^co 

ymwmTfkX'% h . ttz, Tf oHioaiv^qfirtB»T* 

* i i */S>^y^ 7 wo? iz;^ ( h y 7 DA-) 
[ o o 5 1 j .4fc, — c 2 3 T'^$ix^ry-^h' 

i£i: Ltli, 7* y -;Uno^ ^ ytA-7;l'*D7;l/ :J f 
A7.A-7 -f MfcMSrRJES . <fc^T*£fi!c L/cT 'J - 

m*j t- 7 a n th*iv* n it- >-m t mm $ * s 

[0052] i^)«8jWH£K:fflV^*t4 T'J-^ad> 

®T-Ji*<..ft#W(ctt. <yy>7'oj h%- 2-7'o 
Wf^t7n^ l-?DD^f;L-t7^1,-y > 
2. 4. 6-hy^f-;L-7x— Wf/^oy h\ 4- 
( h 'J 7A-^n> f-A ) 7 x =7k* f-A-7'o 5 h\ 3 , 
5 - t'7 ( 1- 'J 7 /M" f-A- ) 7 x f-A-7'O 5 

H. / <>'^7yl-^o7x-;l--^^-;L'7"a S K^#0fl^T 



[0053] -jRst C 2 J -C*$ ili T y -At'7 ( > n- 
-7A:*o T/MfykX/l-tfX/l,- ) X ? >'<3Dl^3tJCS^'c. 
ft*^-7^*D7M^A'7 •< >"ISJ£> LTii. h 
y 7;U^-n^f-/U7x J /U7 -r yf— 7;M-oxf;w 
;l-7 -< >-®^ N ys'— 7yu-.-ta7ofyU7.;i.'7 >18L 
yjl-Xzij y rne^/p? * 7;L-5j-n7'-f- 
;L-7.;l,-7 4 >-&L -'\--7;^o^ V7+fisXiV-? < y 

-Y V^>f-;b7./U7 4 >-i$, a-— 7;u^-o^^> f-;L- 
7./U7 -f ^it^oc l -S(D.n'-7;^n7^;u;i- 
7 >'!$<7)^Sta*-ifiIt^T'# . 4^S«t LT 

h y »7z,«s«tory^ y AJas^3ff4 l v >. . 
[0 0 54] — w&z. c 2D x-a$n4ry-/i.b*7 (.'■< 

tfh , T y — ;k'\Dy< ^ >-i:./^— 7A^o7;^;w^- 

7 ^ ymt& t n?mmmm± . si^^T^M^ffl 
tj\s*>ixa* y^mmiz^x-^ h . ±ieKfis^c 

ft & T y — )Vl \o>> y^/Plg i: LTii. 0 . 2 
~0 . 4M#if4 L < , ±tz h y 7/^d^ yyxji-y 
< ymi-h 'J >)itsfWN'-7;^n7A'=t;l.a/L'7 -f 

^if^aJi; T'J— rw\uj?yrii . o~~ I . 5S*. 
»k: 1 • 3 SiSflEtt^* - b *»»4 L 
[0055] 47t. 'ttm-fcttflEfc LTJi. rh?^ 
/UT ^ - +t A 3 »7-f 3 *7 -fb^ 'J »7 Af^) 3 -7 flSft 

*K<P<*ffl*iiT 'J -)W\UX -9 yizltf t-X 2--20mo 
1 %. 1S-i L<IJ5-10mo 1 tt&M^-t&ZtWT 
$.tc. mt&t L-TtiT-t: h - h y ;K 7'n^x 
hy;K xho^^y, - ho7*a.'\->-^,7)^5-^(f 
& ; fc * { T- # ^ ^tt t St^towa L X v v& i v ^ if . 

[0056] ±IEKfi5{±. ftfl^Sffcir^^HJR*. ffl 

LV». 4 teRJBaKSrS 0-1 5 0«C/ #(c 1 

oo-i2ortLt. i2M s^iBUHftaarFtrR 
feir*ry-/kx*-;n* V7vy(vmm-%mt lxu: 

tsW^TX'R&LXWbiXtz&mMm&F 
iirti Z t IzX 0 0 . SBBS» LT^^ 
>-fciIs»X-?-/U ( E t OA c ) t zm^tzi/ Ot-yA-fi 

7i.?Q7 hy=y 7 -f h^xytJffl 

[ 0 0 5 7 ] &lc. r y-;l-;\n.x?>-i:/\— 771. 

?t T 'J — )VX t)W "f — 7 A-:* n 7A4;U A <tf >- *■ ^"Ji 

4. it & T 'J — A-^ n"- 7 A a TA'^f A-^; >-^j 
*■ yt— 7 A-^- □ T A-7x >flSNS KJE 
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Z-G&Zt C 2 3 -cmZtli T 'J -A<b' 

[ 0 0 5 S ] ±tm7n h >"ffcJWfc L T UJfcro h 

BR$itr. fflRTyWf A^>T^* L> AmS^Tyua >J± 
MM. ftfcWW-ii t-BuLi ^i?®4i^T'§ 
& , 4 7t±ie.'' \- 7 /I-;* a T A 7. /I* ^i^K?*) > 
LTii. h D 7/M-n.X ^ v^A^l^S*^ (Tf 2 

^x37-a.>-i>xA*y$%te7Mto. rt—7)V%n4 V7*o 
./ n* > .X a* yis*?|c^ . y "f — 

SStMS . '*—7 )l* O -f V 7" * i'T.A'* ^iSS&fcifij . > N* 

— 7/1. -*w<yf >^;L-*>'®^S|7j<^) s yS— 7A-3TCM 

v<> * x^/VTfcv&a&kftL j*—7 )i'*ntt*<yf 
A7.A* >*BSi*ft^ffi8K:fi5!R5T'& 4 IffcT f 2 

[00 59] ±I5T'J— A-*?-;Uys*— 7;^n7^ J fA- 
7>A T/U^f/L-'J A^Ift7*D h V-ffcJWfcT 

ffl*. If T y -A 7 a y^arr 'J -A * -f-JW \* 

— 7 /I. UT)V*)\,?JVib y £ i/Xf/L-x- -r;l^(7)*g 
$Cjtfi¥ L£f£T.A^ 'J f-7A*Sr - 7 8X:XUat. 
5—1 OCHRES*. RJCSfctTf iOSrJoiT*a 
T"l — ^BflaRJES-frfc^jfcj^ JgJR^T'Ty-A-b'* 

( I- 'J *J-jVX)V-fc—)l- ) .X ? l/mcr>T V —)V 

b'7. (-/<— 7/U^-OT;L'= 3 r/L'7.;l.-7tt— ;L ) 
•ei*4<0Tlff4 L^. 

[ 0 0 6 0 ] SiR^TTy— A-b*7. ( h y 

^ AtjI^xla- ) ^ ^ >-m<?)T 0 — A-b'7. ( y n*— 7 

H-X f-yu h 'J 7 a ^cor y — ;kXf-AVN*— 7A-3fnT 
/Mf^^l/^ytCitLT. 2. 0 — 2. 4£ft0>r/i"* 
A-y f->A*tO*tS&K-^ 1.0-1. 2 ^'itfOT f 2 

[0061] W^Jf . ^V-^'A-h 'J 7.o t -B 
uLi (l. 2£fi) Zfem-t-hb. 7x-At'7. (h 

D 7 on-) *9 y\±^y is)i- v y 7 □ y i 0 ®*H;5S n 

BTA*fc«>. 4 7 x ( MJ 7 U/» > 

>- i/'A MJ 7 a > y f - *7 M.t& lz «t -o T f <*t 
flii7'o h y-itT^f. 7 3L=~)V\Zx ( K'J.7 U iV). * f 
yliV'f-tJxtaW&fgLL^ ^4>ii7t7x-./ut'^ ( 

7 y ;l- ) ^ ^ y j+mir f 2 ot coksbiz «t 
T7x-./l, hjx (hy^y/L ) ^^vfcisaftSit*. 
-tofe*. 'O'i/A' h y 7 o > t 7 x x./v h y 7. ( h y 
7 y;L ) * f yco^jlitWlZK l : lt^rO. 7 x —Jl- 
t'7. ( hy7U/L-) ^^Wi^-f^L^^^ix'Srv^ 



[0062] LT . O v-'/L- h V 7 o >-C^ L 

2. 2M^)t-BuLirftSnJ:. 4(i!ctl)7x 

x.;L t*7x ( h y 7 y >v) x ? y\± t - b u l i \,z x ->x 
!^7'd h y^^if, ^yi/ji- MJ70 ytfgMWHz 7 
x-;ut** ( h y 7 y/P) ^^>-oy^^AJa^m$ 

its. L^L. '<y^7;l^o^f/i,7"n* K&J&tvc 

^y^7^D7 I X/Pt'7 (hU7'JA') ^^>'2Tl^ 
it-TI)^. 1 : \cr>W&X"-<V9 7}l>-%u7 3-—)l-\: 
7. ( h 'J 7 >JJV) *?yb4-t e rt -T'+A- 2 . 

3, 5, 6— fh77/WD7iXyl,t'7, ( F'J7'J 
A ) (!R^(i-?-k-rix4 5%) i 
tfrh. ClO^-ti. 1. 0 SiO t-BuLitO. 

5mm.<7)Tf 2 o tzm^&t. 4-t e r t-y+Jl- 

-2. 3, 5. 6-f h77/^D7ix;l-t'7 ( h y 
7'J/H ^^>0^fig*^^(cjfp$ij$ix, s<y?7Jlyt 
n7xx;Pt'7, (h'j7'J/l-) >^V*'Tf 2 0^- 

[0063] *xst*j»t4«fli^y v-try-A-b" 

7 (.'^-7/l'tD7/l'^^7,/^x;l') ^^>-cO^Mta 

it^ry v-* hj^y. ^y-eymvmmizmmz-t. 
T^&tf7^mmm*x'tsM±Kmm~:mnL2 o-s o 

- 1 0 — 2 if* L<(i0*G(C^ 

iflU T'J— A-b'7. (./\*— 7A'^-dT;^/L7v;^— 

a ) *?y ztotxmi&t tmnittk. 2 5 

-S5-C^>eH, »i L<tt7 0-CfcjD^LT. Sfflttf 
y 7-C7 'J -;kb*7> (/\ , -7/l^n7M/l/7,^*x 
A) -e^flfc. Jfrffl. te^2r 

^0 £ i; T'S^fiUST 'J -A-b'7 (ys'-7;U3i-aT 

[0064] iz.m&%.m\t LTti. WKXW-tZT 

A>\ 7"f-A y ^^A^oryUdf A 'J f"7 A**»4 L < . 

?WSJC5JR^c7)ixif 4 ^yt'yiihA'xyiS 
^•9, ±i£7>A-y^-'7^tS:jE5-t4£*>:* J: 5r<. JR 

[0065] ( mm^m > ^M^ss^^mHiiii p e 

*^*»*IK-C*> & A-^-d 7A* ^iS^WIt ) £ 
fflvvt*»J:V\ 

[0066] fK^?miimStSr^X,7>tfiiif{R|^>KfG1KfiE(= 
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■ iit'ixnm-? h mcr>*iJ u- * a» h mm. $ ti ft . 
[00 67] *mm&m<mm&i&*Mim$&m.e>M 

[ 0 0 6 S ] Ett?««tCO^TJi»(c|R5e$ii"r, ilft 
a^a^Tn-f rtfkS^dffi^E^ftc: bi£*l 

m^omnmmmm^mmm t m& ix mmmmmmx 
mm-tz z t x'E.jm.mzMtizx'% ft „ 

[0069] mkMl&zb «Wr*-jK>«3fjfc 

^^Sfil®?t?S2r^-W$-ti-C^fiJti-5 <r i: t ft , 
[00 70] •fc-'tu-^fc— Rfitycfltffl3iXTl»*ft» 

. x zm&~r ft 

[0071] *mmmmx'i±mftTm.mmm<v'k*mtf 
ye h xm&ftmz-s-t&smtf^ wx\ m-ft* 

[0 0 72] 

[0073] immmi 

(■frffiyj&BiXf&m) ftJV&X^f YMi. Shima 
d.zu FT I R-9 1 0 OTSteLfc. 1 H — N M R 
X*<? I-/Wi s Varian Gemini-300 

(300 mhz) ^mm^sxm^. l*. > h - 

NMR(^t?y7Mt l^l^m (OppmtfcWf 
h 7;* -r/U>7 > ) LTOSSFJSri^ffi Lrc p p mt'S 
L*:. ^S|M*^->-(i. — M£s\ ZlWard, Hit 
^SSrt . Efi^SS-q, #fiif£rru 7*D - K t'- ? £ b 
riUSLt. 13 C-NMR7-\-?h;Hl Vari 



an Gemini-300 (125 MHz)iEg 
^IS^STM^ L . ft&Wim (77. OppmlCWI. 
CDC 1 g ) t bXWmizr&mLtzP pmX'Skl tz. 
l9 F-NMR^7h/Ul Varian Gem in 
i-300 (282 MHz) MffiWBlTfle L . 
rt-fflia* (-64. Op p mtci^tft C F 3 C 5 H s ) t 
LTOSMfcflra Lfc p p mta Lfc. itwiajttii? ov 
(HPLC)Mll Shimadzu L 
C-lOADIStSPD-MlOA U V^tUflT^ 
yA-Jjyh. (Da i c e 1 , . ASXtiOD — H ) Srftffl 

Jfc # 7 -*«»4>"C7 -y ^ - -7 - £ ffl l- vCfr r> 
tz. JSJEffefiBMi. >• 'J ^->-'A-E . M e r c k 9 3 S 5 
Xfi ^ y # Y)V 6 0 x df x V 7 f a. T±X 7 -5 •? >" * 7 

[0074] (-^figRJCl : TO-A^^-Ah'jyviy 
<7)-k<iSL) SkltZTjk-t&mT'J— JWwjtfA, ( i Omm 
o 1 ) . h U 7;M-qj* ^ yx;l-7 -f VStt" h V *7 A 

( 2 . 0 g : 1 3 mm o I ) „ hV'l- (30 

mL) . f>77fyV7y-B- ^J+B^-fcM (0. 3 7 
S : lmmo 1 ) tf)»-S-JSfKSr^ 1 B^TA'^^HM 

TTDD^e§gsL7t. jn»v3isSif*. z.mmmzm.&izti;*? 

MM : Mt^-Et O A c ) S>ft V^iH^ B B B ^ (^ 

^>-h;uxy) tJt-5t«8L-. TV-J^^-Ji-h 
U 7 D>5-f#7t . rg-r 'J — /L f-yt- h U 7 n >-c7)HX^2r 

m i (^ l . 3-r u — ;w^c f-A- h y 7 o ww&t&r 
tzTjk-t .rih, h y y y a® rjcw 

ItZ h y 7;U-Jf ^ >'XJl'7 < h y >7 A (TfN 

a) arfflV»T. f h 7 7"f 71^7 A 3 W4i 

i?STT'7D t^- h ij /U&m&tzm^T-T y -;1-aq 
p< ^ >t$U%!MdiZ-£& ZblZi. 0 . Hendrick 
son^JS(Synthesis, 69 1. 199 
7) J: 1 ) siR^T'T »J -f-A- h y 7 n >'5r^ft C t 
ti i X*£hZ:btfhfr-otz. $.fzmifrt>. 7 A* 
n 7 x f-n- h y 7 D >-A^, JR2p S 9 % T» htttz 

ZbrfbfrZ. 
[0075] 
[»1 ) 
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TD-^o^i' 7!I-A<y J- A* h !/ 7 o y (ifcg* (%) ) 



PhCH.Tf 94 

2-NaphCH,Tf >99 

1-NaphCH.Tf 99 

2, 4, 6-MeaC.H 8 CH.Tf 90 

4-CFaCeH.CH.Tf >99 

3, 5-(CF 8 ) 3 C.H»CH=Tt 76 

C.FsCHsTf 89 



PhCH.Br 
2-NaphCHsBr 
l-NaphCH»C] 
2, 4,6-Me»C«HtCH»Cl 

4-CF.C.H,CHiBr 
3,5-(CFs) .CeHaCH.Br 
C.F.CHjBr 



[00 76] • O-SM-l- U 7oy ( 2 — B e n z y 1 

Tr if 1 one ; J. Fluorine Che 
m. 66. 301. 1994) : IR(KBr) 136 

2, 1 347, 1 223, 1 198. 1 188, 1 12 

5. 776. 698, 640, 525, 507cm-U 
H-NMR (CDClj, 30 0 MHz) 54. 48 

( s. 2H) , 7. 4 2-7. 47 (m. 5H) : up 
-NMR (CDC 1 3 , 282 MHz) 5-77. 6 
(s, 3P, CP,). 

• 2-t7f;Mf^h'j7ny (2-Naphthy 
lmethyl Trif Ion) : IR(KBr) 1 
3 5 S ,r 1345, 1221, 1194, 1125, S 
3 1. 7 5 6. 658, 6 0 8, 4.8 6cm" 1 : 1 H — 
NMR (CDC 1 3 , 3 00 MHz) 54. 65 

(s, 2H), 7. 50 (dd, J = l. 8, 8. 4H 
z. 1H), 7. 54-7. 5S (m. 2H). 7. 8 
6-7. 94 (m, 4H) ;i3C-NMR(CDC 
1 3 , 12 5 MHz) , £5 6. 3", 119. S 

(q. J CF = 3 2 6Hz. 1 C) , 120. 3, 12 

6. 9. 12 7. 4, 127. 5, 127. 8. 12 
S. 1. 12 9. 2, 1 3 1. 5, 133. 1, 13 

3. 6 : 1 9 F — N M R (CDC 1 3 , 2S2 MHz) 
5-7 7. 6 (s, 3F. CF 3 ) . Anal. Cal 
c d for C 12 H 9 0 2 F 3 S : C. 5 2. 5 5 : 
H. 3. 31 : F, 20. 7S:S, 1,1. 69. Fo 
und C, 5 2. 5 1 : H, 3. 33 : F, 2 0 . S 
1:3. 11. 65. 

• l-t7f;Mf/ll^j70>' (1-Naphthy 

lmethyl Trif lone) : IR(KBr) 
1510. 135S. 1223, 1200. S04. 7 
76. 65S. 486cm-' ;'H-NMR (CDC 

1 3 , 30 0 MHz) J4. 99 (s. 2H). 7. 
53 (dd, J = 7. S, S. 4Hz, 1H). 7. 6 
2(d, J = 7. SHz, 1H), 7. 58 (ddd, 
J = 0. 9. 6. 9, S. SHz, 1H), 7. 65 

(ddd. J = l. 5, 6. 9, S. 4Hz, 1H), 

7. 93 (dd. J = 1 . 5. S. SHz, 1H) . 



7. 98 (dd. J = S. 4Hz, 1H), S. 04 
(dd, J =0 . 9. S. 4Hz. 1H) :'«C-NM •■ 

R(CDC1 S , 1 25 MHz ) £53. 0. 11 
9. 2. 120. 0(q, J CF = 3 2 6Hz. 1C) , 
123. 3-, 125. 3, 126. 5, 127. 5, 1 
29. 0, 131. 1, 131. 5. 132. 3. 13 
4. 0, 19 F — NMR (CDC l s , 2S2 MHz) 
5-78. l (s, 3F, C F 3 ) . Anal. Cal 
cd for Ci 2 H 9 0 2 F 3 S : C. 5 2. 5 5: 
H, 3. 31:F, 20. 78: S, 11. -6 9. Fo 
und C, 52. 53:H, 3. 29: F, 20. 7 
5 : S, 1 1 . 7 3. 

• 2 , 4 , 6 - h U > f-jwy x..—)\,X +fc hVyny 
(2.4, 6— Trimet. hylphenylmet 
hyl Trif lone) : IR(KBr) 135 

8. 1206. 1117. S64, 619, 550, 5 
00. 46 9cm' 1 : 'H-NMR (CDC 1 3 , 300 

MHz) 52. 29 (s. 3H) , 2. 43 (s, 6 
H), 4. 62(s, 2H). 6. 96(s, 2H) : 
1 3 C — N M R (CDC 1 3 , 125 MHz) 520. 
3. 2 1. 0 < 2C) . 49. S, 117. 0. 12 
0. 0 (q, J CF = 326Hz. 1C. CF 3 ) . 12 

9. 9(2C), 139. 7 ( 2 C ) , 139. S : 19 
F-NMR (CDC 1 s , 2S2 MHz) 8-79. 7 

( s , 3.F . C F 3 ) . Anal. C a 1 c d f o r 
Cu Hi 3 0 2 F 3 S : C, 49. 62:H, 4. 92: 
F, 21. 40 : S, 12. 04. Found C, 4 
9. 5S:H, 4. 53 : F, 2 1. 35: S, 12. 

0 6. 

• 4- (h'j7^n^f/H 7x-;Mt^MJ7D 
y (4- (Trif luoromethyl ) phen 
ylmethyl Tr i f 1 one : Synthe s 
is. 691. 1997) : I R (KBr) 1356. 

1 34 1, 1 227. 1 2 1 0. 1 144. 1 1 2 1, 
S 5 5. 6 5S, 51 3cm -1 : 'H-NMR. (CDC 
1 3 . 300 MHz) 54. 53 (s, 2H) , 7. 
5S(d. J = S . 0Hz, 2H). 7. 72 (d. J 
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= S. OHz, 2H) : 19 F-NMR. ( CDC 1 3 , 2 
S2 MHz) & -7 7. 5 (s. 3F. CF S ). - 
64. 3 (s. 3F, CF 5 ) . 
• 3, 5-t'X ( h V 7j-/Wf^ 
h>J 7 D >) 3 . 5 — B i s (trifluorome 
thyl)phenylmethy] Trif i on 
e) : IR(KBr) 1376. 1362, 1277, 
1175, 1117. 91S. 910, 669cm-': 
'H-NMR (CDC 1 5, 300 MHz) 54. 60 
(s, 2H) ,7.91 (s, 2H) , 8. 01 (s, 
1H) : ,3 C — NMR (CDC ) 3 , 125 MHz) 
$55. 0, 119. 6(q, J cr =3 2 6Hz. 1 
C . CF S ). 122. 6(q. J CF = 272Hz, 2 
C , 2 C F 3 ) , 12 4. 2 ( s e p t e t , J CF = 4 
Hz. 1C). 126. 1. 131. 3(2C). 13 

2. 9 (q. J CF = 34Hz, 2C) :»9F-NMR 
(CDC 1 3 , 2S2 MHz) 8-77. 4 (s, 3 

F. CF S ). -64. 3(s, 6F. 2CF,) . An 
al. Calcd for Cj 0 H 3 O a F 9 S : C, 3 

3. 53 : H. 0. 84 : F, 4 7. 7 4 : S, S. 9 
5. Found C, 33. 48 : H, 0. 91 : F, 
4 7. 87 : S, S. S9. 

• 7)l^u 7 x— ;k* f~JVh 'J7D> (Pent 

afluorophenylmethyl Trifl 
one) : I R ( K B r ) 1 5 0 9 . 1374. 121 
0, 1 121. 9 9 5cm" 1 :'H — NMR (CDC 

l s . 3 00 MHz ) 5-4. 6 4 : 15 C -NMR (C 
DC1 S , 125 MHz) 544. 3, 100. 0 

(dt. J CF = 4. 1 7Hz, 1C 
119. 5(q. J CF = 326Hz 
13 7. 9 (d, J CF = 2 5 1Hz, 
C) . 142. S (d, J CF = 258Hz, 1C, p- 
C). 145. 9 (d; J CF = 2 5 2Hz. 2C, 2o 



ipso-C) , 
1 C . C F 3 ) , 
2C, 2m- 



-C) : ,9 F — NMR (CDC 1 3 , 282 MHz) 
5-160. 0(d, J = 1 5 . 2Hz. 2F, 2m- 
F). 149. 0(s. IF. p-F), 139. 4 
(d, J = 15. 2Hz, 2F. 2o-F) , -78. 
3 (s. 3F, CF S ) . Anal. Calcd fo 
rC 8 H 2 0 2 F 8 S : C, 30. 59 :H, 0. 64: 
F, 48. 38: S, 10. 21. Found C. 3 
0. 4 9 : H, 0. 7 3 : F. 4 8. 3 7 : S. 10. 
IS. 

( 2: TV X ( hV 7 V fV ) y f y<F>^ 

fi£) -^fifcRJEl fcj: 0 f# hixfz&T U — /kx ■f-yP h y 7 
□ >(0. 5mm o 1 ) ryXf ;L-x-fil- (3mL) 

-7 8*C4TteSJLTa»4>l. 1SK0. 5 5mmo 
DOt-BuLi (0. 3 4mL. 1. 6M^Ky^ 

(4 6 juL, 0. 2 7 5mmo 1 ) &tu£. RJSiSJK* 

mi&£T±ifxmz i tirmmwLtz. ww- 7 s-ciz<% 

WLtzik. 1. IS* (6. 55mmol)«t-Bu 
Li (0. 3 4mL, 1. 6Mcr>iy? >"MWi) &j)U 

i o-frmmnLtzik. Tf 2 o (4 6/zL t . o. 2 
7 5mmo i ) ztnt \ %.mmfc*m&$.x'±ifxmz 

Lti&. ^*y-yx~&frufc* zixto^m4Mcr > tsm 

X ( h y 7 y;U) ^ ? >-£II]#c>: LTf#^. H$rl>*fg! 
Ji^Si: L^-ofc,, — /kX-^/l-h y 7a>'<^)iR 
^*-S§2tc5^U #7'J-;Wf^b 'j7n>-«o«^ 

[0077] 
[*2] 



7!) — /u> ^/U F!)7b^ T!) — Art: * (M7H/M ;* * V [Ifci? (%) ) 



2-NaphCH.Tf 
1-NaphCHsTf 
2.4, 6-Me»C.H.CH»Tf 

4-CF3CH.CH.Tf 
3, S-(CF»),C.H,CH»Tf 
C.F.CHiTf 



2-NaphCHTf » 
1-NaphCHTf* 
2,4, 6-MoC.HaCHTf » 

4-CFiC.H.CHTf, 
3, S-(CF,) ,C«H s CHTfs 
C.FsCHTf » 



84 
98 
89 
87 
75 
45 



t 0 0 7 s ] • 7i-;k'7v ( h y 7 0)1) * ?V ( P 
henylbis (trif I y I ) methane : 
J. Org. Chem. 3 8. 335S. 1973, H 
eteroatom Chem. 5, 9. 1994) : 
IR(KBr) 2950, 1 3 81. 1242. 121 
9. 11S4, 1102, S06, 695, 660. 6 



OS. 585. 507cm* 1 : 'H-NMR. (CDC 
1 3 . 3 0 0 MHz) 55. 97 (s, 1H), 7. 
54-7. 6S (m, 5H) : »» C-NMR ( CDC 1 
3, 125 MHz) 580. 7. 119. 3. 11 
9. 3 (q. J CF = 329Hz, 2C, 2CF 3 ) , 1 
30. 0(20.131. 8 (br). 132.9 



:IW:trV **.XO onn-ao-yoccc a 1 ^ 
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(2C) : i«F-NMR (CDC 1,, 2S2 MH 
z) -73. 8(s.6F. 2CF,). 

• 2 - -r 7f-;Ut'7. (h'j7 X ))V) (2-Nap 
hthy I b i s ( t r i f 1 y 1 ) methan 

e) : IR(KBr) 1393. 1381, 1244', 
121 3. 1 103. 646. 586cm-' ;'H-N 
MR (CDC 1 5 , 300 MHz) 56. 10 (s, 
1H) , 7. 61-7. 71 (m, 3H). 7. 92- 
7. 99 (m, 2H), S- 03 (d. J = S. 4H 
z, 2H) : "G-NMR (CDC 1 3 , 75MHz) 
<?8 0 . 9, 116. 3. 119. 3) q, J C f = 3 2 
9Hz, 2C, 2CF 3 ) . 127. 7, 12S. 0. 
12 8. S, 1 29. 1, 1 30- 1. .132- S, 1 
3 3. 4. 1 34. 7 : 19 F— NMR (CDC 1 3 , 2 
82 MHz ) $-73. 6 (s, 6F, 2CF 3 ) : 
HRMS (EI) c a 1 c d for Ci 3 H 3 0 4 F 6 
S 2 CMDM05. 976S, found 405. 9 
76 1. 

• l — *-7f-;i"b*.a (h'jy Vji-) ^^y(i-Nap 

hthy 1 b i s (tri.f lyl) methan 
e ) : IR(KBr) 1.389,. 1383, 121 5, 
1 1 1 1. 7 7 0, 6 5 0, 5 04 cm-' ;'H-NM 
R (CDC l s , 30 0 MHz) 86. 87 (s, 1 
H) . 7. 6 2-7. 80. (nr. 4H) . 8. 02 
(d, J = 8. 4Hz, 1H), S. 16(d. J = 
S. 4 Hz, 1H) , S. 3 7 (d, J = 7. 5Hz, 
1H) : 13 C — NMR (CDC 1 s , 75MHz) 57 
4. 6, 114. 1 (s, 1C, ips o-C) ,11 
9. 4 (q, J CF = 328Hz, 2C. 2CF 3 ) , 1 
19. 9, 12 5. 4, 127. 0, 128. 9, 13 
0. 1, 131. 5, 131. 7, 133. S, 13 
4. 0 : 19 F — NMR (CDC 1 3 , 28 2 MHz) 
8-7 4. 2 ( s . 6F, 2CF 3 ) : H RM S ( E 
I ) c a 1 c d f o r Cf 3 H 3 Of F 6 S, (M]"4 ' 
0 5. 9 76S, f ound-40.5. 9761. 
•2, 4, 6-hVX^)l-7.*^)l?*Xh07VJl) 
Xf> (2, 4. 6— Trimethyl phenyl 
bis (triflyl)m'e thane) : I R ( K 
Br) 1397, 13S3. 1217.1119. 11 

0 7. 64 2, 5 9 0c m - 1 : 'H — NMR (CDC 
l s , 300 MHz) 8 2. 33 (s, 3H). 2. 
35 (s. 3H) , 2. 61 (s, 3H) , 6. 48 
(s. 1H), 7. 00 (s, 1 H) . 7. 08 ( 2. 

1 H ) : 13 C — NMR (CDC 1 3 , 7 5MH z ) 8 2 
0. 2. 21. 1, 2 2. 2. 7 7". 7, 115. 9, 
119. 4(q. J CF = 3 2 SH z , 2C. 2C 
F 3 ). 130. 4. 132. 2, 140. 0, 14 
2. 2. 142. 6 : 19 F — NMR (CDC 1 3 , 28 

2 MHz) 8-76. 3 ( s, 6F, 2CF : , ) : H 
RM S (EI) c a 1 c d f o rC, 2 H, 2 0, F 6 S 2 



CM} ♦ 39S. 0081, found 39S. 00 
89. 

• 4 - ( 1- 'J 7/M-a^f-yl-) 7 x-Zl-t'T. ( h V 7 V 
)V) (4 - (Trif luoromethyl ) 
phenylb'is (tri f 1 y 1 ) methan 
e) : IR(KBr) 1393, 1 383. 1327, 
12 3 1. 1171, 1136. 1111, S60, 6 

71. 6 10cm" 1 : 1 H — NMR (CDC 1 3, 300 
MHz) 85. 98 ( s , 1H), 7. S4 (s, 4 

H) : isc-NMR (CDC 1 125 MHz) 5 
80. 4. 120. 0 (q. J CF = 3 2 9Hz. 2C, 
2CF 3 ) , 123. S (q, J CF = 271Hz, 1 
C, CF 3 ), 124. 2. 127. 6 ( q , J=4H 
z. 2C), 133. 0(2C). 135, 6(q, J 
CF = 3 3Hz. 1C) : 19 F -NMR (CDC l s . 2 
S2 MHz) 8 — 7 3. 5 (s, 6 F . 2CF S ) , 
-64. 7 (s, 3F. CF 3 ) : HRMS (E I ) c 
a led for C, 0 H 6 0 4 F 9 S £ CM ) + 4 2 3 . 
94S6. found 423. 9471. 

• 3, 5-h*7. (MJ7^D^f;H 7x— /Uh*7, 

( h »J 7 >J IV) * ? >■ ( 3 . 5-Bis (trif lu 
oromethyl) phenyl bis (trifl 
yl) me. thane) : IR(KBr) 1395, 1 
374, 1 2S5. 1 223, 1 1 94. 1 1 79. 1 
144. 1 1 05. 936, 90 9, 629. 5 1 9c 
m-i : 1 H-NMR (CDC 1 3 , 3 00 MHz) 8 
6. 0 5 ( s . 1 H) , S. 1 3 ( s , 2H ) , S. 1 
8 (s, 1H) : 1 3 C — N M R. ( CDC I3, 125 
MHz) 6~7S. 9,. 119. 2 (q, J CF = 3 2 9H 
z. 2C. 2CF S ) , 12 2. 2 ( q , J CK =2 7 2 
Hz. 2C, 2CF S ) , 12 2. 9. 126. 7 (s 
eptet. J CF = 4Hz). 131. 6(s, 2 
C). 133. S(q. J = 35Hz, 2C) : »«F- 
NMRICDClj. 282MHz) 8-73. 2 

(s, 6F. 2CF 3 ), -64. 3(s. 6F. 2C 
F ? ) : HRMS (E I ) c a 1 c d for C„H 4 

0, F 12 S. (M)M72. 9375. found 4 

72. 9372. 

• ^y^7^D7x- ;L-t'7. ( hVyVJlr) 
(Pentafluorophenylbis (tri 
f 1 y 1 ) m e thane) :Mp. S 6 — 87t: I 
R (KBr) 1522. 1501. 1347, 132 

1. 1 198. 1127, 1024. 988. 513c 
m" 1 : 'H-NMR (CDC ! 3 , 300 MHz) 8 
6. 2l'(brs. 1H) ;i 3 C-NMR(CDC 
1 3 . 125 MHz) 87 0. 4, 98. 0(s, 1 
C. ips o-C) , 119. 2(q, J CF = 330H 
z, 2C. 2CF 3 ) . 137: S(d, J CF =25S 
Hz. 1C, m-C) , 13S. 6 (d, J CF = 257 
Hz, 1C. m-C) , 144. 7 (d, J CF = 264 
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Hz. 1C. p-C). 145. 4(d. J CF = 2 6 2 
Hz. 1C. o-C). 147. 2(d, J CF = 2 6 2 
Hz. 1C. o-C) :»SC-NMR (CD 3 OD (& 
49. 0), 125 MHz) ^56. 2, 1 09. 1 
(dt,J = 6. 19 Hz. 1C. ipso-C). 1 
22. 4(q, J CF = 324Hz. 2C, 2CF 3 ) , 
138. 5 (d. J CF = 250Hz, 2C. 2m- 
C) . 143. 0 (d, J CF = 2 5 1Hz. 1C, p- 
C) , 150. 0 (d/J CF = 245Hz. 1C, o- 
C) . «»F-NMR (CDC 1,, 282 MHz) d 
-157. 9(dt. J = 6. 2, 21. 5Hz. 1 
F. m — F ) , -156. S (dt, J =6 . 2 , 2 
1. 5 Hz. IF, m-F) , -14 2. 6 (tt, J 
= 5. 9. 2 1. 5Hz. IF, p-F). -140. 
3 (or, IF. o-F) . -127. 7 (ddd, J 
= 5. 9, 15. 2. 2.1. 5Hz. IF. o-F) . 
-75. 2 ( s , 6 F . 2 C F 3 ) : HRMS (EI) 
calcd f o r C 9 H0 4 Fji S, CM) + 44 5. 
9141. found 445. 9137. 
(-£g£SIS3 : ^y^7;^o7x-A-h';, ( h y y y 

>"^7;^D7iZ;^ ( M)7'JA-) ^^>tf0iR^ 
#4 5%£IElt3*vct*ftj: St. ^?7Wn7i 
-^Mf/l'h l j7Qy5riv^T^y^7/l-tD7x-;l.- 



t*7> ( MJ 7 y/L-) .X ? >*:§S[5tir&*§-£\ 1 : 1 iOfiJ 
•£T"0:? 7/^U7 x— ;L-b*7„ ( h y 7 V H ) 
t4-tert-7'f/l~2, 3. 5. 6-fh77^ 
*D7x-;i-t'7> ( H'J7 y/u) tfytfMzVlihiih 

1. 0Si<Ot-BuLii:0. 5 ^'i^T f 2 o t $■ 
fflV^c^Tti, 4 - t e r t - y'^A— 2, 3 . 5 , 
6 -f!^7 37./M-D 7 x — A-t*^. (M)7'J^)^^y 

( H 'J 7 U ;u ) ^ * >iiT f s O ^{c 9 5 %^JR 

7x-/L-h*^ ( h y 7 y/i ) .x^^a^TVi^i-y 

( h y 7 y ./U ) * 9 vcrv f^ffiMftflKOJR* Sr* 3 (^ 
■$\ »3tc^§ii7^^<> 7/l-^D7x-;L-t'x 

( hy^yyt-) x?>cn>*y®SMm±. i>*7twt 
D7x^t'7< ( h y 7 y/t-) j* ^ > t Tfr*)i-v 

ff4.il. *7t. ISS* r Bnj (iO-vVL^arfg-r. 
[0079] 
[*3] 



RLi (equiv) 


conditions 


5, yield «) 


t-BuLi (3) 


-78*0, lh 


87 


BuLi (3) 


-78^, lh 


>95 


BuLi(5) 


-78*10, lh 


83 


PhLi (3) 


-78*0 to rt, lday 


>95 


3 f 4, 5-FaC 6 H a Li(5) 


-20*0 to rt, 3h 


75 


3. 5-(CF8) a C 6 HaLi(5) 


-20*0 to rt, 3h 


70 



x ( h y y y ;H * + F^-£-/& ) ^kmfc 2 t- 
* 5 it^> ^7Wd7i ( h y 7 y ) ^ 

( lmmo 1 ) > x Li OH • H 2 0 (1 mm o 
1 ) try'xf;n-f^ ( 1 OmL) LSjST 

7Wn7 x -/U-t'7. ( h y 7 y yl>) jXf-K £*# 
fc ( l 00%iR^) . iOf#^ii^yf-t7^>^ 7 ^ 
^D7x^ t'7v.(>'J 7 y./U) X* KtffflBttfcfclTfc: 

C00S1] • iJf'?A'<y^7;^07x-^t'7 
(h'J7'J;H^fK(Li thium Pentaf 
luorophenylbi s (triflyl)me 
thide) : «*C-NMR (CD 3 OD. 1 2 5MH 
z) 556. 1, 1 09. 0 (dt. J=4. 19H 



z, 1C. ipso-C). 122. 3(q. J C f = 3 
24Hz. 2C. 2CF 3 ) . 13S. 5 (d. J CF = 
247Hz. 2C. 2m-C) , 143. 0 (d, J CF 
= 251Hz. 1C. p-C). 149. 5(d. J CF 
= 245Hz. 2C, 2o-C) . 

: m ( I ) ^7;W07x-/L't'7. 
( hy7y./U) T>\s$-*>J±*'(>l'X'ft 
£ jfitt'fr L^:SIE7 7^3 7/M-c? y x — /Lb' 

7. ( h 'J y V)V) X$V ( 0. 2 0 s . 0 . 4 0 mm o 
1 ) O.Tk?£ ?K ( 3 m L) (CA g 2 C O s ( 6 6 m g , 0 . 
24mmo 1 ) SriniSircl 2B#SiKjf I .fcft. Hffr 
#»oT^4 J: dTftiitf^iftLTJ&^JWIL. fil 
( I ) "O'? 7/M-o 7 x— A-t'7. ( h 'J 7 'J ;U) ^ ^ 
(JR^9 9%yji) . ^<F>%hi\f* 
iS ( I ) '<>'^7;Lot0 7x-/U'h"7. ( hy7U/l0 ^ 
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[00 S2] • IS ( I ) "0?7/U:to7x-/l.<t*7. 

( h U 7 * * K ( S i lver (I)Penta 
f luorophenylbis (triflyl)m 
ethide) : 19 F — NMR (CDC 1 3 , 282 
MHz ) 5-16 2. 6dt, J = 7. 6, 21. 4H 
z , 2 F , 2m- F) , - 1 5 0. 6 ( t . J = 2 1 . 
4Hz, IF, p-F) , -1 34. 7-134. 6 

(m, 2F. 2o-F) , - 79. 5 (s, 6F, 2C 
F, ) . . 

(•6-JSRJG6 : xJjyiSiyj* (III) *<W71\,*u 
7x-/Hf* ( h L>7!M) x-f-Kos-frjS (f oi ) ) 
SC.0 3 (21mg, 0. 155mmol) b*<y?7 
HD7i-;l-t'7 (MJ71M) .X^>" (0. 277 
g. 0. 62mm o 1 ) £.7k ( 0. 5mL)4'T'12B# 

mtinffrrnvZLtc. *<rxk\ s c 2 o 3 &mzx 

T'iJfcW 5l^fiS^>^7;i^n7i^i-t^ ( N'J7 
'J /I. ) ^V^BfeiLfctt, JtStfVTT-MElcU 1 

0 orT'^-r^^ticio^^v^^ (iii ) ^ 

7 7 x ( h >J 7 0 )V ) * K<D fi-fe 

[0 0 S3] (-&fl£RK7 : ( I I I ) ^ 

>^7;Wd7x- ;Ub*7. ( HJ71M) * + Y0ykOL 

(-5-0 2) ) -&fi£KlD4^ct 9»fcfLfctt ( I ) 
7/M"07x — ;lh*z ( MJ7'J;H ^-f-H (0.19 
S, 0. 34mm o 1 ) t S c (.1 I.I ).C 1 3 ■ (H 2 
0) 6 (29mg, 0. 1 1 mm o 1 ) Sr i^Xf/H- 
f/K3raL)4«, SSSa-Cl 2B»lfflWfL«:. 

7^D7i^t'X (MJ7 U7W -x?>«£U 
StS'-tf^r-CMEEtc U 1 0 0rT'l£^l>C:i:^J: , 3 
T^'j/^A ( III) ^y^7MD7x-;l-t'X 

( M) 7 D/U) X^- F*>afcfB5fcfc#fc ( 5 0%iR 
2?) . ^R^5^-&lS;K^6Ti#'c»iX7t7^>'^'!7 



A ( I I I ) '0^7^0 7x-^-b'7. ( h»j7U 
A-) ^KOftttfcOTfcSr*-. 

[0084] •XAyy')A(I I I)^7/WD 
7x-;Uh'7> (hU7'J;U) *f-F (Scand i urn 

(III) Pentaf luorophenylbis 

(triflyl)methide) : Mp . > 2 5 0 
t(decomposed) : 13 C — NMR (CD s O 
D (549. 0), 125 MHz ) 5 56. 2. 10 
9- 0 ( d t , J C f=2, 2 0Hz, 1C, ipso- 
C) , 122. 3 (q. J CF =324Hz. 2C. 2C 
F 3 ) , 137. S (d. J CF = 247Hz, 2C, 2 
m-C) , 142. 3 (d. J CF = 251Hz, 1C, 
P-C) , 14S. 9 (d. J CF = 245Hz, 2C, 
2o-C) : 19 F — N MR (CD3OD, 282MH 
z) 5-166. 4(di, J = 6. 1, 2 1. 3H 
z, 2F, 2m-F), -155. 9(t, J = 21. 
3 Hz, I F, p-F) . -134. 9 134. 9 

(m. 2F, 2o-F). -SO. 9(s. 6F..2C 
F 3 ) • 

( ^JSKJC S:4-7D^ijXfl.' ( E T F E 

/77M) tfJHJS) ETFEj&»^*»ISWW (JS^ 
25«m, HI 0 0 cm 2 ) fcfcTLT , »8ffi2 5 
6kVtf)VF«£4 0 0kGy§HStL/£. -?"Of*. 
SWC 3 0 fl-ia; n"7*'J ^'£*fV Ltz. 4 - 7'o 
: h/UX>-=l : 1 (#c«Jt) 

u mw<7v yyz'fT^Ktfh . 7o , cT3^rai^ 

Srffr^Tt UtS) . -ft64"Onii 5 0 0 0~gfc 

[0085] ETFElC^77 hfi-^$ixTV^V>lt^ 

^PtN^-f-^eny >*>-caaj^*LJt. /77 

Mitt. 7ck*ofeETFEttlS»J»t=»LT. 7 81 

[0086] 
Hk6] 




[0087] (<&ffim9 : Tt^v^^ymnmru- 

)V t'7. ( N D 7;U^-D>< ^ >'7./U*— ;P ) ^ ^ ><<59iS! 
it) *Bft6068T'**Lfc4 -^Dt^'JW l/^MIS 
( ETFE^77 hM) (C'J^-'7A^.>'^7;^a7x 
-A-h'X ( h'j7;^o^^>'7v/l-*^A ) .Xf-KSrf! 

» $ ■£ . 7.^ v ymnm^y ^7wa7x-^t' 

7 ( h'j7;L^D^^>7v/l-^) X^r&coi:) 
(c LXWs.L£z Hfc7) . 

[ 0 0 S 8 ] -&Jj£Rfl58T'^fiJcL7t«l»Sr'<>Hsr>' ( 5 



Sil^B rStf0 3fS^i£7)7"^A''J-f-'7A ( 1 . 6M^v 
^•9">7ifB[) £Jn*.fc. 6 0*C (.'<7i7) 

ffiflgtCO'-tV ( 1 m L) hTHF ( 1 m L) *jD.t . 

7^D7x-A'h'7, ( h 'J 7yM"O.X ^ >-7../U^X 
A-) Xf-K ( 1 • 3 6 g, 3mmo 1 ) Ztiuttl. 
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x\ K&mmzmiSi t 1x2 mmmw Ltim . m 
tz7ox: utxvigjg) T-i 2B$mmwuz. mz. s 

mim* O'CtX'V&Wl . 4M£i§ ( l OmL) ZDuz. 
fc. a^TtttB£**>. **>«I8£S©* (10m 
L) . MBfc (5mL) — THF (5mL) 
THF ( 1 OmL) . j^xf-zUX— r;U ( 1 OmL) £ 



ffl^TWiXilWLfc. tor rtfDJSJET. 8 0 

r-C* 5 BttSHftft L . iS3H=W4 b LT<W 'J 7, *■ U >'il 
^S^>-^ 7;L^o 7 x -/L-h'7, ( h "J 7ll>*u* 9 > 
xjl-frzLA- ) j< * > £ ftfc . 

I00S9) 

[<fc7] 



SO,CF, 



L 



beruEne 
8CTC.3h 



benzene-THF 
0°C to 70^ 



F. 




F F 



SO,CF s 



SQjCF, 



[0090) %>uxtc#v xfi,- >-tmm-*<>? ? >ia- 

>-^»c»#*ft i £ 7 •? ^ 7 >'7 -f 

"> Ki$a^4sti 1 . 0 6 mm o 1 /gT*-5fc. jK'JT. 
*U ^fBJfSK^ 7)V*U 7 x ( h 'j 7Vl -3f 

[009 1] ■ ij xf-u >tmm^<y 9 7 /l'^- □ 7 x 

—)V\LX ( h 'J 7 >M"D;< ^ > -tfxyk) ( P 

olystyrene resin, c r o s s — l 

F F F 



inked with 2% diviny lbenz 
e n e with Pentaf luoropheny 
Ibis (trif lyl) me thane) : I R 
( K B i- ) 1475, 1352, 1194, 1119, 
1022, 9 76, 700, 61 2cm-'. 

[009 2] 
[•ftSJ 



SC^CF, 




[ o o 9 3 ] at^mnmmcomm: •. iwmmoR 

-A ) ^^>**J«fiWoW4H t «»KBtl:L/S. Utt 
ffl4>X#?«gfjrilttltg 7 0 u m T*£> o fc . 
[0094] [Jt«W] ^*co^.A-7/l.'yj-n7.;U7i:>-S? 
iSlSfS^i: LT-rxJt^ttfSL Nafionll2*- 

fc. 

[0095] ci^ii mjwiufciKnoff^7«iHt 

Itoi>Tt*$ i: 7'u h OW&£;Mlt L 



<«.*«) *MftU t9Wttfc*t?-4* 

*) / x l 0 0 (%) (cJ: DJMJLfc. 

[ 0 0 9 6 ] 7'd h iiW^W^^WIW 
ffltf: 3 . S m o 1 /LOSHSSSfc+fc: 1 2 ^1?! « Lrt: 

[009 7] a**«4t=5rr. 

[ 0 0 9 S ) 

[fS4] 

















4x1 0 -6 


Jtttff 


30% 




0.06 









l 0 0 9 9 ) • fcfc, !UKW<0SmtiK*ttJB : 
****&3X) Tlttflt** 1 ** < . 7*o h>f£#.£#il) 



KbAstfTa hy&m&tTr.ZKv^b-tmhfrbK-o 

mm-r&zbx\ m^mmmm^^mimmizmm 
^?^ftTmmnm<7)iz7kmfm <%->tzb ix ffcfr 
%7'ab>mm&*:mmx'£ z>. 040, mttTw.mm 
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(72mty% iJU* ft F?-^(##) 4J100 AB07P AB09P BA57P BB07P 

S*D*S*aiPBSfQELU¥-ailTgl7#*f!! BBISP BC43P CA01 CA31 

<?> 1 DA56 HA27 HC05 HC71 HCS3 

mm*ftk ?Em -m . - HE14 JA43 

S20mamrfi^BBKuLj7S#tl!i 5G301 CA30 CD01 CD10 

5H026 AA06 BB08 BB10 Q'05 EE17 
EE18 EE19 
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